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• Positively the greatest portable typewriter bargain ever offered! 
Now for the first time Remington, world-famous manufacturer, 
offers a NEW purchase plan . . . only 10^ a day buys this latest model 
machine! Not a used or rebuilt typewriter. Not an incomplete ma- 
chine. A beautiful brand new regulation Remington Portable. Stand- 
ard 4-row keyboard; Standard width 
carriage; margin release on keyboard; 
back spacer; automatic ribbon reverse; 
every essential feature found in stand- 
ard typewriters! 

ACT.. .WHILE LOW PRICE 



Mun*' if making oppor- 
ftiuitivs aiway* open 

Hundreds of jobs are waiting for 
people who can type. A typewriter 
helps put your ideas on paper in 
logical. Impressive form, .he) ps you 
write clear, un- 
der st an da b le 
sales reports, 
letters, articles, 
or stories. A 
Remington Port- 
able has started 
many a young 
man and woman 
on the road to 
success. 





A Gift for Every 
3temberoftheFamiiy 

If yoa want a sift for birthday. 
Christmas, or graduation ... one 
that Father. Mother, Sister or 
Brother will use and appreciate 
for years to come . . . (rive a Rem- 
ington Portable. It's the one gift 
that can be used with both pleas- 
ure and profit by every member 
of the family. 



HOLDS GOOD! 

New wage scales in our own factories, and 
in the factories of the companies which 
make our materials, point definitely to high- 
er prices. Stocks of machines on hand 
make possible the present unbelievably low- 
cash price on this machine. Everything 
points to higher prices. We cannot possibly 
guarantee this low price in the face of con- 
stantly rising costs in every one of our de- 
partments. So we say . . . "Act fast!" 

10 DAY FREE TRIAL OFFER 

You can try this machine for 10 day9 without 
risking one penny of your money. Not even 
shipping charges. Send for complete details 
on this most liberal offer. Get attractive new 
catalogue illustrating and describing the 
many Remington models available on unusu- 
ally low terms. Clip coupon today ! 



CLIP COUPON NOW 



REMINGTON RAND INC., DEPT. 153-3, BUFFALO, N. Y. 



EVERY ESSENTIAL FEATURE 
found in Standard Machines 



Buy-in* a typewriter isn't like 
buying a suit of clothes. Many 
Remington portables, seeing 10 
years of hard scrvire are still in 
active use. When you buy. ..buy 
a machine with every standard 
feature. The Remington No. 5 
isthe most compactnnd durable 
portable ever built. ..includes all 
essentia) standard typewriter 
features. This beautiful machine 



represents the height of economy 
. . . unequalled economy in first 
cost . . . unequalled economy in 
service. 

It is today the best value ever 
offered in typewriter history... 
and that statement conies from 
the company that has constantly 
made typewriter history. Buy 
now. It is a real bargain offer. 



Specifications. • • 

The Model 5 includes every essen- 
tial feature found in itUdin type- 
writers. It has standard 4-row key. 
board, Complete visibility . Standard 
width carriage for long envelopes. 
Carriage return leverof exception- 
al design for easy and rapid opera- 



tion. Margin, release on the key- 
board. Automatic ribbon reverse. 
- Back spacer. Twoeolorribbonshift. 
Variable lino spacer. Adjustable 
margin stops. Auto set Paragraph 
Key (one of the most useful features 
found on any typewriter). W eight 
U lbs. Wot.. Furnished with Pica 
or Elite type. 



TYPING COURSE 



When you get your new Uem- 
ington No, 5. you will get with 
it... ABSOLUTELY FREE... 
a 19-page course in typing. It 
teaches the Touch Sv^tem, speeds up work. 
It is simply written and well illustrated. Instruc- 
tions are easy as A.B.C. Even a child can under- 
stand this method. A little study and the average 

Person, child or grown-up. become* rascimited. 
ollow this course during the 10-DAY FREE 
TltlAL OFFEK that we give you on your type- 
writer. At the end of that time, you should be 
able to dash off letters faster than with pen and ink. 



CARRYING 



CASE 

With every Remington >"o. 5, 
a FREE carrying case sturdi- 
ly built of J-ply wood. Cov- 
ered with heavy DuPont fab- 
ric. Top Is removed in one mot ion, leaving machine 
firmly attached to l>as«. Can be used anywhere. . . 
on knees, in chairs, on trains. 
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; Remington Rand Inc., Dept. 153-3. Buffalo, N. Y. 
■ Please tell me how I can buy a new Remington Portable typewriter J 
for only l Of a day. Also enclose your new catalog. 
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NEW PLYMOUTH IS THE 



WORLD'S SAFEST 



LOW- 
PRICED 



CAR 



First Car ever built on High-Speed Safety Principle 




Chief engineer Fred Zeder 
(center) and his colleagues, Carl 
Breer and O. R. Skelton. Five 
years ago they produced the first 
low-priced car with a Safety-Steel 
Body and Hydraulic Brakes . . . 
and now they've created the first 
High-Speed Safety Car! 



Today's congested 
highways demand this 
New Kind of Car 

All drivers are hitting it up much 
. faster than they used to. And there 
are almost twice as many of them on the 
nation's highways today as there were 
just 10 years ago. 

That gave Plymouth engineers their 
cue. America needed a different kind of 
automobile than had yet been built . . . 
a fast car, with the maximum of protec- 





Theengineis moved well forward. ..asfirst 
introduced by the famous "Airflow" cars. 

tion for its occupants . . . that is, a 
"high-speed safety car." 

So they started with the engine of the 
new Plymouth. They increased its power. 
And that worked both ways. It gave 



this new car greater speed, of course. . . 
but more, it achieved what engineers call 
"high mobility" ... in other words, faster 
get-away and instantaneous response. 

You'd naturally expect that this in- 
creased power would require more fuel. 
However, by improving the cooling sys- 
tem and the ignition timing, they actually 
cut gas and oil consumption 12% to 20%! 

When you drive this car, everything 
you touch will have a different "feel." 
The clutch works easier. Syncro-Silent 
Transmission simplifies gear shifting . . . 




Full-length water jackets and directional 
circulation reduce engine heat, save oil. 



Even today. Plymouth is still the only 
low-priced car with Hydraulic Brakes. 

makes it effortless as well as noiseless. 

But probably the biggest change you'll 
notice will be in the ride. Bouncing and 
jouncing have been definitely overcome 
by the new Plymouth's "Floating Ride!" 

New weight distribution . . . the use of 
new-type Mola Steel front springs and a 
sidesway eliminator . . . make you glide 
over the rough spots in the road. 

Any Dodge, De Soto or Chrysler dealer 
will demonstrate the new 1935 Plymouth. 



PLYMOUTH = $ 565 



AND UP F.O.B. FACTORY, DETROIT 



Jt 



MARCH, 1935 



i 

Copy 



RAYMOND J. BROWN, Editor P Q P U L A R V0LUME 126 ' NUMBER 3 

Arthur Wakelinc, Home Workshop Editor mm. m mm * ■ m f- 15 Cents a Copy » $1,50 a Year 

Alden P. Abmacnac, Associate Editor SCIENCE Popular s" W^Mtog* Co.. 1 

Sydney Oxberry, Art Editor ONTHLY 381 Fourth Ave., New York 



TABLE OF CONTENTS for MARCH, 1935 



Planes That Go Straight Up To Open New Field for Aviation . 13 

A startling preview of aircraft of the future, by Edwin Teale 

Elevators for Fish to Save Salmon Canning Industry 16 

Little-known exploits of the U. S. Bureau of Fisheries described by Arthur Grahame 

Airplanes Help Mine Gold above the Clouds 22 

T. F. Jardine tells how he beat pack mules over the Andes with 740 tons of machinery 

Pearls Made to Order by Surgical Operations 21 

How a humble shellfish has yielded a new source of wealth, told by Andrew R. Boone 

Odd Machines Put Fun in Movies 26 

John E. Lodge takes you behind the scenes with the comedy "prop' 1 makers 

Small-Bore Shooting Hobby Enlists Army of Marksmen ... 28 

Ingenious stunts of cellar riflemen described by Robert E. Martin 

Marvels of Chemistry Bring to Your Table Sugar from Beets . . 28 

A graphic story of a giant industry, told by F. C. Cross 

Modern Wonder Cameras See Like Cats in the Dark 4Q 

Walter E. Burton describes the latest marvels in photographic equipment 

Boom in Bands Puts America in March Time 49 

A musical tour with, Earl Chapin May among the country's 20,000 amateur organizations 



March. 1935. Vol. 126. No. 3 
Popular Science Monthly it pub- 
lished monthly at 381 Fourth Av- 
enue. New \ ork, N . Y. . by the 
Popular Science Publishing Co.. 
Inc. A. L. Cole. President and 
Treasurer; R. C. Wilson. Vice 
President; John Nlcholi, Vice 
President; F. W. Briggs. Sec'y. 
Entered as second-class matter 
Dec. 28. 1918. at the Post Office 
at New York under the act of 
March 3. 1879; additional entry 
as second-class matter at Dayton, 
Ohio. Entered as second-class mat- 
ter at the Post Office Department, 
Canada. Printed in U. 8. A. 
Copyright. 1935. by the Popular 
Science Publishing Co.. Inc. Sin- 
gle copy. 15 cents (20 cents in 
Canada). Yearly subscriptions to 
United States and Its possessions, 
$1.50 ; foreign countries. Includ- 
ing Canada, S2. Subscribers must 
notify us of change of address four 
weeks in advance of the next pub- 
lication date. Be sure to give 
both old and new address. The 
contents of this magazine must not 
be reprinted without permission. 
The editors are not responsible 
for unsolicited contributions, and 
cannot guarantee the return of 
such material or insure against 
Its loss. Contributions not accom- 
panied by sufficient postage will 
not be returned. In presenting 
numerous stories of new products 
of applied science, Popular Sci- 
ence Monthly does not underwrite 
the business methods of the indi- 
viduals or concerns producing them. 
The use of Popular Science 
Monthly articles for stock-selling 
schemes Is never authorized. 



FEATURES AND 
DEPARTMENTS 

Spring Repairs for Houses ... 6 
Our Readers Say — 8 



The Man with the Net 



Radio Coil-Winding Tricks 



Hints for Radio Workers 



Here's the Answer 



When Your Motor Misses 



The Home Workshop 



Homemade Darkroom Clock 



Helpful Hints for Your Car 



45 



Skeletons beneath the Microscope 46 

Home Tests for Science Amateurs 53 

Experimenting with Soap ... 56 



58 



_6Q 
_61 
_62 
_63 
72 
74 



♦ A UTOMOB1LES 

Chemical Windshield Wiper . 



Cover design by EDGAR F. WITTMACK 



Trac t or "Wa lks" o n W heels 



New Tirea tor Old 



21 



_21 



Dispenses Drinks to Motorists . 32 

Car License Glows at Night . . 48 

AVIATION 

Tower for Parachute Jumpers . 18 

Photo Plane Is Winged Camera . 20 

New Craft Is Flying Whirligig . 33 

Glider Loops the Loop .... 36 

Midget Mile-a-Minute Plane . . 37 

Newspaper Printed on Plane . . 43 

4 Dirigible Carries Own Mast . . 48 



2 



THE GREATEST FUND of 

USEFUL KNOWLEDGE 

Ever Offered in One Volume 
22,000 Articles on Every 
i Practical and Cultural Subject 



sftyrnwrly f 3 5 ° 

now only 




freat book you have at your fingertips more useful knowledge than four years of 
give you. Never before has such a vast amount of information been offered in 
nient form at this amazingly low price. Written in simple language; facts are 
lily found. A miracle of completeness, conciseness and economy. 
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The Modern Encyclopedia is the latest and most up-to-date 
Encyclopedia. Brand new in contents as well as manufacture. All in- 
formation based on latest records and statistics. Edited by A. H. Mc- 
Dannald, Editor, the Encyclopedia Americana. 22,000 articles — 1,250,000 words. 
1,335 pa£es — 1,160 illustrations. Size 6 x g x inches. Durable Linen Binding. 

A REAL Encyclopedia 

Complete in ONE VOLUME 

The Modern Encyclopedia is astoundingly complete in scope, covering the range of 20 
big books in ONE convenient volume. It offers the essential facts on every subject with- 
out wasting words and space on unnecessary, long-winded discussion. The information 
you want is instantly found. No long, dull, complicated treatises to strain your eyes, 
waste your time, tax your patience. No searching through many volumes to find the 
facts you need. Here is an Encyclopedia that is a pleasure to use. It is brief, simply 
written, authoritative. 



Wholesale orders for 25,000 
copies bring manufacturing 
costs way down. We pass on saving 
to you. Format same as $3.50 book. 



A Liberal Education in ONE Volume 

This ONE -volume encyclopedia is a 
quick and easy means to self -instruction 
on every subject of practical and cultural 
value. No graduate ever left a university 
with more than a small fraction of this 
information in mind. Either through 
daily reference for the answers to ques- 
tions as they arise or through systematic 
reading, this book can rapidly build up 
your store of knowledge until you have 
acquired the equivalent of extensive 
higher education. 

Save Nearly 50% of the Former Price 

The Modern Encyclopedia sold origi- 
nally for $3.50 — a phenomenally low 



Erice for this great book. Now the price has 
ccn slashed nearly in half! Due to wholesale 
orders for 50,000 copies we have just made a 
huge printing of this book, effecting economies 
in manufacture which wc pass on to you. You 
may now have this ONE-volume encyclopedia, 
in the same format as the original edition, for 
only $1.95. Here's the biggest bargain in use- 
ful knowledge you've ever been offered! 

FREE for Examination 

You may have this great book for free ex- 
amination and judge for yourself its amazing 
value. Send no money now. Just sign and 
send the coupon. Pay postman only 95f, plus 
few cents postage, when the book arrives. If 
you return the book after a week's inspection, 
your deposit will be refunded. Otherwise send 
the balance of $1.00 in 30 days, in full pay- 
ment. Mail the coupon now. 
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later. In full pity mint fur (lie lH>ok. 
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The value of a nation-wide telephone service, under 
one unified system, is reflected in the day-hy-day 
efficiency of your own telephone. It is given 
dramatic emphasis by an emergency. 

Several years ago, the worst sleet storm in tele- 
phone history swept north from Texas almost to the 
Great Lakes and ravaged a section 150 miles wide. 
Thousands of telephone poles were broken. Thou- 
sands of miles of telephone wire were snapped by 
the weight of clinging sleet. Telephone communica- 
tion throughout the country was affected by this gap 
in the Middle West. 

To restore the service quickly was beyond the 
power of the local telephone companies. Had they 
been forced to tackle the job alone it would have 
taken months and imposed a heavy financial burden. 



Instead, the full resources of the Bell System 
were thrown into the breach. From the Southwest, 
from New York, Pennsylvania, Ohio and the North- 
west, the repair trucks started rolling into the 
stricken area. 

Even while men were on their way, the ware- 
houses of the Western Electric Company started 
shipments of tools, wire, poles, cross-arms and other 
needed equipment. It was only because of standard- 
ized material and standardized methods that the 
emergency was met and service quickly restored. 

Telephone service as you know it today would 
be impossible without the unified Bell System. 

The W estern Electric Company is the manufacturing, distributing 
and purchasing organization for the Bell System. Centralized 
activity of this kind meuns belter quality at lower cost. 



bell telephone syste m 
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MOTORISTS 
WISE 



SIMONIZ 






A LTHOUGH crisp winds may still 
/\ persist, March is the ideal month 
/ — % for starting spring repairs. Even 
the mildest winter takes its toll, 
and though you plan a fresh coat of paint 
or even a new roof, there arc a score of 
other simple sprucing-up repairs that must 
be made to put your house back in shape. 

If you were rushed last fall and simply 
stored your screens as quickly as possible 
to make room for storm windows, now 
the time to go over them carefully. 
Screens that are torn or ripped should 
come in for first consideration. If the 
holes are not too large, they can be 
patched with squares of screening un- 
raveled at the edges and interlaced into 



Be sure to insist on Simoniz and the 
new improved Simoniz Kleener for 
your car. Try these wonderful prod- 
ucts and you'll say, "There's noth- 
ing else like them!" They quickly 
make your car sparkle like new 
again and keep it beautiful for years. 




Stains on the inner boards of the roof indicate 
leaks that should be fixed before the spring rains 



the original netting. Long tears generally 
can be mended by sewing the edges to- 
gether with strands of wire pulled from a 
strip of unused screening. 

If your screens are of the type that 
rust, your next job will be to brush them 
clean and paint them. Asphaltum varnish 
thinned with turpentine may be used, or 
regular green screen enamel can be pur- 
chased at your neighborhood hardware 
store. Boiled linseed oil mixed with a 
little turpentine and enough lampblack to 
give it color also forms an even-drying 
coating that can be applied with a close- 
grained sponge instead of a brush. This 
mixture can be used one year and spar 
varnish thinned with turpentine can be 
applied the next. 

A trip to your attic in early spring will 
soon show you how your roof has fared 
during the winter. If there are leaks, the 
water from melting snows will have left 
its mark of discoloration on the inner 
boards. Mark these spots carefully and 
make repairs from the outside, locating 
the spots by having your neighbor rap on 
the inside of the roof with a hammer. 
Don't be surprised if you find the faulty 
shingles several feet above the location 
of the spot. 

To repair cracked wooden shingles, cut 
strips from a sheet of asphaltum roofing, 
making them long enough to reach from 
the butt of the shingle to the first row of 
shingle nails and about five inches wide. 
Then simply lift the shingle by prying it 
up carefully with a screw driver, slip the 
strip under it so that it is centered on the 
crack, and hammer the shingle back into 
place. The heat of the sun will melt the 
asphaltum enough to make it stick. 

Inspect the flashings around the chim- 
ney and vent pipes. Prepared cements can 
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be purchased that will mend any leaks 
that may be present at these points. Also, 
go over your eaves troughs. Clean out the 
dirt and leaves that may have collected 
during the winter and fall and make sure 
that the down spouts make good con- 
nections with the drains. 

In patching the cement work around 
your home, the secret of success lies in 
using good cement. The other ingredients 
— sand and gravel — also should be clean 
and free from clay. 

To repair a break in a sidewalk, such as 
those caused by the heaving of frosted 
ground, first carefully remove all of the 
broken pieces. Brush the surface well with 
a stiff brush to make sure that even the 
smallest bits of loose cement have been 
removed. Soak it well with water; it not 
only helps to remove the dirt but also 
prepares the surface for the new cement. 
If the break is smooth, roughen the sur- 
face with a cold chisel to furnish a good 
bond. 

E'OR a small job, mix the cement by 
*• adding three parts of sand to one of 
cement. If a large repair is being tackled, 
a mixture of one part cement, two parts 
sand, and three parts gravel should be 
used. Measure them carefully, and mix 
them well before adding just enough 
water to make the mixture smooth but 
not too wet. 

If the break is at the side of the walk, 
place a straight board along the edge to 
serve as a form and fill in the hole until 
it is level. Finally, sprinkle a little pure 
cement on the wet surface and trowel it 
smooth. To guard against freezing, cover 
the repair with burlap, straw, or manure. 

When the ground is soft, put an end to 
porous cellar walls that are continually 
leaking dampness. Dig a narrow ditch 
around your house to expose the founda- 
tion and then apply two coats of hot 
asphalt or coal tar to the outside surface. 
Prepared coatings that can be applied 
cold also can be obtained. 

An inexpensive, colorless solution for 
damp-proofing cellar walls from the inside 
can be made by dissolving paraffin in 
kerosene, using about one and one half 
pounds of paraffin for every gallon of the 
solvent. The kerosene should be warmed 
carefully to about eighty degrees Fahren- 
heit and the paraffin added in small bits. 
Naturally, extreme care must be used in 
both heating and applying the mixture. 

XfERY often, a leaky cellar wall can be 
" traced directly to a crack. In this case, 
the home owner can put a Saturday after- 
noon to good use by chinking it with ce- 
ment. Spray the crack well with water, 
and then stuff in a rich mixture of cement 
to which a small amount of lime has been 
added. Incidentally, hydrated lime added 
in the proportions of one part to every 
ten of cement will tend to make any mix 
more waterproof. 

As spring gets under way, each week 
will present other jobs to the home own- 
er. Shutting down of the furnace will call 
for a general cleaning and whitewashing 
of the cellar. Milder weather will allow 
interiors to be painted and windows to be 
glazed. And the end of the May rains 
will offer ideal weather for painting the 
outside trim. 



How a Man of AO can 

RETIRE AT 60 
BY INVESTING *1.77 A DAY 



STRANGELY enough, the cost of re- 
tiring on an income seems to bother 
some people. 
It shouldn't. 

If you save even as little as 18c a day, 
you can have a small but regular income 
paid you in your old age. 

Or save $1.77 a day as mentioned above, 
and naturally you get ten times as much 
income when you retire. Save more and 
get more. 

What it costs to retire is not as impor- 
tant a question as how much income 
you want each month when you* re 
55 or 60 years old. 

Here's what most men want 

Generally when a man gets to be around 
40 years old, he knows he has only about 
fifteen or twenty more active years left in 
which to save for his old age. He knows he 
has about fifteen years after he reaches 60 
for which he must save in advance — or 
accept charity. 

How much does he need? $25 a month 
for life? $100 a month for life? $250 a 
month for life? 

He knows ordinary methods of saving 
are both slow and risky. He dare not spend 
his capital for fear of using it up too fast. 
He doesn't know how long it will last. 
Thus he may be facing poverty in the 
years he needs money most. 

Here is why the Phoenix Mutual Retire- 
ment Income Plan is better for the man 
who wants a simple 
way to have plenty 
of money when he 
retires. 

1 . You get a regular 
monthly income for 
life when you retire: 




$10 a month, $50, $100, or even $500 
(depending on the Plan you select). You 
can arrange to retire at 55, 60, or 65. 

2. When you retire by this Plan, you 
never face poverty as long as you live. 
You always get money every month. 

3. Leave your wife a cash income for life 
in case of your death before retirement 
age. (You can add this provision to your 
Plan if you are insurable, and also add the 
following:) 

4. A monthly disability income for your- 
self, if before age 55 serious illness or ac- 
cident lays you up for six months or more. 

Isn't such a plan worth having? 

The best of it is, anyone can afford to 
invest something regularly when the re- 
ward is the chance to retire for life! 

How to Select the Right Plan 

To find the cost of the Income Plan which 
best meets your own needs, first decide 
when you want to retire, and how much 
income you will want each month after 
retirement. When we know this and your 
present age, we can tell you the cost to the 
exact penny. And usually every cent, and 
more in most cases, comes back to you at 
retirement age. 

Write your name and date of birth in 
the coupon below and send it today. We 
will mail you an interesting illustrated 24- 
page booklet which tells all about the 
Phoenix Mutual Retirement Income Plan 
and how it works. 
You will be mailed a 
copy without cost or 
obligation. Send for 
your copy now. The 
coupon is for your 
convenience. 

© i9JS,P.M.L.I.Cn. 

Phoenix Mutual 
Life Insurance Cu. 
91)8 Elm St., Hartford, Conn. 
mail, without obligation, 
ook describing The Phoenix 
irement Income Plan. 
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Java Has Everything 

— Except Home Workshops! 

I am living as a doctor on beautiful Java, 
in the rather large town of Semarang, popu- 
lation 250,000. We have everything here — lots 
of interesting medical work, and in the eve- 
nings concerts, movies, 
clubs, and other en- 
tertainment. But — no- 
body is interested in 
a home workshop. 
The general belief is 
that the heat is too 
great, which it is not, 
as it never exceeds 
ninety-three degrees. 
I am the only ama- 
teur here who pos- 
sesses a real photo- 
graphic dark room, of 

which I am rather proud. Popular SCIENCE 
Monthly is very much in favor in Semarang. 
If you could publish an article on glass blow- 
ing, I would be very much obliged. — P.V.O., 
Semarang, Java. 

It's a Slow Bullet but 

It Would Get There 

In answer to the problem submitted by 
B. H., Georgetown, Ky., I would say that if 
the train were traveling at the rate of fifty 
miles an hour and a bullet were fired from the 
caboose toward the engineer's cab, and the 
bullet traveled at exactly fifty miles per hour, 
it would reach the cab. The bullet, being 
fired from aboard the train, is already trav- 
eling fifty miles per hour even before it is 
fired. When it leaves the barrel at a velocity 
of fifty miles per hour, that speed must be 
related directly to the train. The bullet will 
therefore be traveling at 100 miles per hour 
with reference to the ground and fifty miles 
per hour faster than the train. It will reach 
the engine cab in the same length of time it 
takes the train to progress the same distance. 
Perhaps, with some encouragement, B.H. will 
give us a real problem. — F.C., White Plains, 
X. Y. 

Getting the Most Out 
of a Piece of Tin 

Here is a sensible problem for a mathema- 
tician: I have a piece of tin eighteen inches 
square. I want to make from this tin a water 
container that will hold the greatest amount 
of water possible. What size would the con- 
tainer be, in height and width? Also, what 
size squares would have to be cut out and 
wasted ? Many of your 
readers will be able to 
work this out — may- 
be. Some say that the 
height and width have 
nothing to do with it. 
They are wrong. Oth- 
ers say that if only 
one square inch is cut 
out of each corner, the 
resulting container 
will hold most. They, 
too, are wrong. This 
problem is a little 
more difficult than the one about the wire 
stretched around the earth. How many can 
solve it? — H.M., Utica, Mich. 





But How Could We Make 

the Bugs Tune In? 

In a recent issue you published an article 
about killing insects with radio waves, and 
another about killing germs in decayed teeth 
by the same method. Why could not radio 
waves be utilized to kill all the insects, germs, 
and other pests that we have to contend 
with? Maybe the waves could be sent out at 
long range without the use of electrodes, 
clearing large areas of pests at one time. — 
T.H., Dayton, Ohio. 

Now That He Has the Boat, 

He Wants a Shrimp Net! 

I have just completed and launched the 
general utility rowboat for which you pub- 
lished plans in your August issue, and I must 
say that I am more than delighted with the 
results. She rides well in the water and floats 
as lightly as a canoe. You are certainly to be 
congratulated on the splendid design. I have 
not had a chance yet to try her with a motor, 
but I can sec from the way she handles with 
the oars that a light twin will make her split 
the water. We fish in salt water off the coast 
of Georgia, using live shrimp for bait, and a 
shrimp casting net is 
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almost an essential 
part of our equip- 
ment. How about 
running an article 
showing how to make 
one? They are equally 
good for casting for 
minnows. I am also 
interested in a small 
cabin cruiser, say 
twenty-four feet long, 
of shallow draft yet 
seaworthy enough to 

take out on fair days ten or fifteen miles to 
the gulf stream. I know you would find many 
readers interested in such a craft. It could be 
powered with a converted V8 Ford motor, or 
even with a model A, and would do eighteen 
to twenty-five miles an hour under favorable 
conditions. When you get around to it, have 
your designers give us plans for it. — H.O.R., 
Atlanta, Ga. 

Microscopists, Attention! 

Here's an Easy One 

In some stagnant water I was examining 
under the microscope, I saw a long, transpar- 
ent, wormlike creature that was blunt on one 
end and tapered down to a fine point at the 
other. It had organs running from the in- 
terior end to a point midway of the tail. I 
wonder if some reader could help me out in 
identifying the creature. — W.C.M., Peoria, 111. 

This Sounds Like a 

Corking Good Idea 

Here's a hint for the amateur chemist 
whose cork stoppers are eaten away by lye: 
Take a cork that fits the bottle and make a 
plaster mold with it. Fill the mold with melted 
lead, and when it is cool file the lead stopper 
smooth. This stopper will resist the action of 
lye. How about plans for a microtome fitted 




with an old razor blade, and instructions for 
using it? — L.J.L., Philadelphia, Pa. 

Some Competition for 
the Weather Man 

I read your recent article on "Making a 
Wind Gauge" (P.S.M., Jan. '35, p. 64) with 
great interest. I have 
been thinking for some 
time of setting up a 
home weather bureau, 
and this gives mc my 
first opportunity to 
get started on it. It 
seems to me that with 
a little practice we 
amateurs ought to be 
able to hit a better 
average than the pro- 
fessionals who guess 
for the newspapers. I 

hope you will publish more information on 
weather, describing such instruments as a 
recording thermometer, mercury barometer, 
hygrometer, and seismograph. I would also 
appreciate suggestions as to any instruments 
I will need to buy, and where they can be 
purchased. — H.S., St. Louis, Mo. 

This is to express our appreciation of the 
article on the homemade anemometer, in the 
January issue. In our work of gliding and 
soaring, the weather plays a highly important 
part. We recently found that an anemometer 
was a necessity, and were about to go to work 
to design one for ourselves. Your instrument 
just fills the bill. — Intercourse Glider Club, 
Intercourse, Pa. 

Try to Thrill a Microscopist 

With a Racing Car! 

I agree with Miss M.D.M., of St. Augus- 
tine, Fla. Why not put in more articles on 
machines? Chemistry and microscopy are 
very interesting subjects, but they don't give 
you the thrill of seeing your first engine run 
or driving your homemade car. Why not give 
us some dope on racing cars? I've been fooling 
around with one and have had a lot of fun. — 
R.S., Hanover, N. H. 

A Britisher Must Have His 

Umbrella, Even at a Fire 

A recent issue of Popular Science 
Monthly showed London firemen using as- 
bestos suits and um- 
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brellas for protection 
against sparks and 
brands. Having once 
held the business end 
of a fire hose (while 
the regular fireman 
picked himself up off 
the ground), I have 
grave doubts of the 
practical value of the 
umbrellas. Wrestling 
with a hose with pres- 
sure around a hundred 
pounds, a fireman has neither time nor arms 
to spare for holding an umbrella. London 
firemen can have their asbestos umbrellas; 
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HERE'S YOUR CHANCE TO 
WIN A *3200 BOAT 



THE VALSPAR AWARDS 



FOR BOAT OWNERS 

•As makers of Valspar Yacht Finishes 
we are naturally proud of our Marine 
Paints and Varnishes. 

But we don't ask anyone to take 
our word about them. 

We do want boat owners to prove 
the quality of V alspar Marine Paints 
and Varnishes to each other in their 
own practical way. 

That's why we offer the Valspar 
Awards. 

For the fourteen best answers to 
the question, "Why Valspar Marine 
Paints and Varnishes are best for my 
boat" we offer the extraordinary 
awards listed at the right. 

All you do is 

write two letters 

Letter No. 1. Fill out the entry blank 
on this page and mail it to us. This 
qualifies you to compete. On receipt 
of your entry we will send you com- 
plete rules by mail. 

Letter No. 2. After receipt of these 
rules, write us in your own words 
why Valspar Marine Paints and Var- 
nishes are best for your boat. Send 
this to us not later than June 1st. 

By July 10th the awards will be 
made. They will be shipped as soon 
as possible thereafter. Names of win- 
ners will be announced in the August 
numbers of the yachting magazines. 

Remember — 

• To compete you must own a boat- 
any boat from a rowboat up will do. 

• To qualify you must send in the entry 
blank with all questions answered. 

• To have your entry considered for 
the awards you must conform to the 
rules which will be mailed to you. 

Good luck to you! 




THESE ARE THE 
VALSPAR AWARDS 

FIRST AWARD 

Winner's Choice of: 

MATTHEWS 25-foot Motor Sailer; complete 

extras; Grey Sea Scout Motor; electric starter. 
CAPE COD 26-foot Auxiliary Schooner; Palmer 

Little Huskie engine; fully equipped. . 
GAR WOOD 25-foot Runabout; speed 34 miles; 

Chrysler Imperial 125 h.p. motor. 
DODGE 25^-foot Runabout; speed 35 miles; 

Lycoming 165 h.p. motor. 
CHRIS CRAFT 22-foot Runabout model 29; 

speed 35 miles; Chrysler Imperial 125 h.p. 

motor. 

HACKER 23-foot special Runabout; speed 36 
miles; Chrysler Imperial 125 h.p. motor. 

CHRIS CRAFT 30-foot Double Stateroom 
Cruiser; 6-cylindcr Chrysler motor. 

WHEELER 30-foot Playmate Sedan Sea Skiff; 

Chrysler Crown reduction gear engine. 
WHEELER 28-foot Deluxe Playmate Sedan 

Cruiser; Chrysler Ace motor. 

3 SECOND AWARDS 

Winners' Choices of: 

18-foot Outboard Hull— Old Town Model C, 
complete with all extras but without engine. 

31 h.p., 4 cyl. Evinrude Imperial Speedy Quad 
outboard motor. 

Class A Standard Sailing Dinghy— Dyer Dink, 
fully equipped. 

10 THIRD AWARDS 

Winners' Choices of: 

Lemaire Marine Glasses • Set of 40 Signal Flags 
(New Code) • Philco Boat and Auto Radio, 
Model No. 11 • Searchlight— No. 500-1 Mile 
Ray— deck mounting • Alcohol Stove— 3 burn- 
er Aristocrat model • Under-light Compass and 
Binnacle • National Marine Speedometer for 
runabouts • Jones Tachometer • Diving Hel- 
met, with double action pump and tube • Air 
Blast Electric Horn. 



HERE IS HOW 
YOU ENTER 

Simply fill in this coupon and mail 
it to Valentine & Co., (Dept. P-3) 
386 4th Ave., New York. 

1. Name 

2. Address 

3. Type or rig of boat owned 

4. Length 

5. Do you lay up at a yard? 

6. If so what yard? Name 

Address 



7. Do you do your own painting? 

8. If not who docs? Name 

Address 



9. Where do you buy your paint, varnish, etc.? 

Name 

Address 



1(1. Who specifics the make of paint and varnish 
on your boat? 

1 1. What is her color scheme? 

Cabin, outside 

Cabin, inside 

Hull 

Bottom 

Deck and cabin top 

12. If you should win first award which of the 
models would be most interesting to you? 
If you will tell us we will ask the manu- 
facturer to send you full information. 
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give me a high-pressure hose. Of course, as- 
bestos suits have long been used for rescue 
work in the navies of the world. — P.G D., 
Chicago, 111. 

One Good Problem Just 

Leads to Another 

Looks like the boys in Our Readers Say 
are going in for some heavy mathematics. 
More power to them — and please print some 
more problems. We 
can take it. I'll help 
the work along with 
the following: A frus- 
tum of a cone has a 
slant height of twen- 
ty-four inches and up- 
per diameter of six- 
inches. What should 
be the diameter of the 
base to give maximum 
volume to the frus- 
tum? Throughout the 
depression I have al- 
ways managed to scrape up enough money to 
buy Popular Science Monthly. I just 
couldn't miss Our Readers Say with its inter- 
esting problems. — F.L.M., Aurora, 111. 

Knowing What To Invent 

Is the Inventor's Business 

There's just one thing wrong with the 
suggestion of V.E.H., Los Angeles, Calif., that 
you start a "What To Invent'' department. 
Knowing what to invent is what inventors 
really get paid for; once the need is seen, al- 
most anybody can figure out how to meet it. 
For example : I had long been irritated by the 
paper wrappers you find on lumps of sugar 
in some restaurants. To peel off the wrapper, 
you had to get your finger nail under the 
overlapping edge of the paper. I suppose 
everybody else had experienced the same in- 
convenience, but nobody did anything about 
it, apparently accepting it as one of the irri- 
tating things in life. Then suddenly, one day, 
in my favorite restaurant, I discovered that 
the wrappers had changed. There was a pro- 
jecting tab on the overlapping edge, making 
it an easy matter to grasp it and tear it off. 
Simple, wasn't it? Somebody had just used 
his noodle. But the real work was in seeing 
that something could be done about the mat- 
ter. If anybody had thought to list this in a 
''What To Invent'' column, he could have 
gone on himself and worked it out. The best 
thing for the would-be inventor to do is to 
cultivate the mental habit of always asking 
himself, "Isn't there a better way to do this?'' 
— D.M., New York City. 

Regardless of Physics, 

It's Bad Table Manners 

I have a problem which has proved a hard 
one for both me and my dad. Any physicist 
will tell you that when you put a cork loosely 
in the neck of a bottle and then exhaust the 
air from the bottle, it is the pressure of the 
air on the outside, and not the suction on the 
inside, that pushes the cork in. But how does 
this principle apply when you suck up a 
string of spaghetti into your mouth? It 
doesn't seem possible that the pressure on the 
outside could push it 
in. If the pressure were 
exerted on the end of 
the string, it would 
crumple up. If the 
spaghetti were pushed 
on the side, it wouldn't 
get anywhere. It 
couldn't be pushed on 
both side and end, be- 
cause it's hanging limp. 
So how come? I wish 
somebody would give 
me a lift on this prob- 
lem, for the sake of my peace of 
J.L.P., Geneva, Switzerland. 




A Reader Rallies to 
the Defense of Darwin 

I would like to say this much in defense 
of Darwin's theory against the attack of L. 
S.B., of Fullerton, Calif. : In the first place I 
cannot see where he offers any substantial ar- 
gument against Darwin's theory. Darwin's 
theory deals with life and not with the ma- 
terial of which life is composed. Chemistry, 
as well as physics, is a study of natural laws, 
and a study of how man may use them to his 
own advantage. Water is a natural compound 
because the valence of oxygen is two and the 
valence of hydrogen is one. Thus water is 
composed of two volumes of hydrogen to one 
volume of oxygen. Valence is a natural law 
that states whether or not two elements will 
combine, and if they will combine, in what 
proportions. Because of this, water is the same 
today as it was millions of years ago when 
the earth was a mass of molten rock being 
torn from the sun by a passing celestial body. 
Suppose that these natural laws did not hold 
true. Water might one day be hydrogen per- 
oxide, and the next day it might suddenly 
turn into its respective gases and disappear 
into the atmosphere. Darwin said that over 
long periods of time animals and plants either 
developed or degenerated according to their 
environment and the amount of competition 
each encountered in its life. He also said that 
organs were developed according to whether 
or not they were 



HI -HO 




mind.- 



needed. In this man- 
ner the lizards who 
had developed a lik- 
ing for jumping 
through the air either 
while playing or while 
hunting.found through 
the course of ages that 
their scales were grad- 
ually turning to feath- 
ers. I hope that what 
I have said shows that 
chemistry and evolu- 
tion can in no way be connected with each 
other. The existence of the animal and plant 
life that we have today is entirely dependent 
upon the stability of the laws of nature. — 
F.H., Fort Wayne, Ind. 

There's No Frustrating 

This Math Shark 

Those problems in mathematics handed out 
by E. A., Sault Sainte Marie, Mich., were A-l 
muscle builders in pencil-pushing. I refer to 
the "helix on a frustum of a cone" and the 
physics problem in heat absorption. On the 
helix, I finally obtained a formula for ac- 
curate results only after integrating the polar 
coordinate formula for length of an arc of any 
curve. My answer turned out to be 235.9° 
inches, for the length of helix. The flat devel- 
opment of the surface shows a curve of the 
spiral family. In the physics problem of the 
steel cube placed in the hot oven, the fact 
that the flow of heat into the cube slows up 
continuously as the difference in temperature 
between oven and cube approaches zero, 
means that the cube never does reach the ex- 
act temperature of the oven ; the time is in- 
finity, theoretically. — W.H., Detroit, Mich. 

Inventor Finds the Answer 

to a Housewife's Prayer 

The Texas housewife who "put the inven- 
tors on the spot" in Our Readers Say recent- 
ly, can have one of her wishes filled. She de- 
manded a non-droppable coat hanger; well, 
I have the coat hanger that she and many 
other housewives have been looking for. Af- 
ter repeating the daily exercise of picking up 
coat hangers for years, I devised a hook that 
will stay on the pole, rod, or clothesline. It 
does not require any extra clamps or springs. 
In the past year I made several of them for 
people in the neighborhood, and they say the 
device works fine. I am now arranging to 




have it manufactured and marketed. — J.P.D., 
Milwaukee, Wis. 

It Might Be Easier 

To Dig Somewhere Else 

I have been afraid for some time that some 
math bug would send in the problem about 
the horse in the circular field and that I would 
not have the will 
power to leave it alone. 
The solution involves 
calculus (and, of 
course, analytical ge- 
ometry, trigonometry, 
algebra, geometry, and 
arithmetic) and for 
that reason I do not 
believe that a detailed 
solution here is prac- 
tical. A length of 180 
feet for the rope will 
give an area that is 

correct to about four tenths of one percent. 
Since the solution of the equation obtained by 
integrating is a cut-and-try, or "Newton's 
method" solution, I left it at 180 feet rather 
than carry it further. Now 77/ ask one: A 
man digs a well twelve feet in diameter and 
in doing so finds a log two feet in diameter 
lying directly across the center of the hole. 
What is the volume of the section of the log 
that he has to cut out in order to dig the 
well through it and complete the job? — 
J.J.T., Shadyside, Ohio. 

More Kind Words 

for the Vapor Buggy 

I saw the request of F.H., Lincoln, Kans., 
for an article on steam-driven automobiles. I 
have been wondering a lot myself about why 
they are not being used now, and would like 
to see an article on them. To my mind, the 
great handicap of the steam automobile is the 
difficulty of generating steam in a mobile 
unit. The steam engine is really simpler and 
requires less parts than an internal-combus- 
tion engine. — L.C., Memphis, Tenn. 



Like F.H., I am a steam-automobile en- 
thusiast. I know from experience of the ad- 
vantages of this form of power for automo- 
biles, having formerly owned a car of this 
type.— F.R.V., Baltimore, Md. 

And California Is Still 

To Be Heard From 

Let G.S.L., of Newcastle, Australia, who 
boasts of fifteen days of fine weather, medi- 
tate upon this: At a Civilian Conservation 
Corps camp here at Tucson, where outdoor 
work is done exclusively, they lost only three 
hours of work all last winter (from Septem- 
ber to June) on account of bad weather. — 
G.H.R., Tucson, Ariz. 

A Late Flare-up 

of the Christmas Spirit 

Maybe some of your readers can explain 
this: While experimenting with a Ford spark 
coil, I connected up a burned-out Christmas- 
tree bulb to the sec- 
ondary terminals. The 
filament in the bulb 
was perfect except for 
a small break about 
one fortieth of an inch 
wide. Of course, this 
rendered the bulb in- 
operative. When I 
switched on the cur- 
rent, the bulb glowed 
with a weird blue 
light. This glow ex- 
tended from the base 

of the filament to the place where the break 
was. Is this due to some kind of gas inside the 
bulb? If not, what caused it? — J.R.B., Wind- 
sor, Conn. 
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Need 
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to 

make this 
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\X7'ITH a pocketknife, some singlc- 
" * edged razor blades, and a few simple 
tools that are to be found in every 
household, anyone can now build a 
beautiful 12 in. long model of the power- 
ful new U. S. battle cruiser Indianapolis 
Our complete kit of materials makes it 
easy — so easy, in fact, that the man or 
boy who has never before constructed a 
model is certain to be entirely successful. 

The kit contains the hull block sawed 
to the correct outline and with the 
various deck ' steps" cut out. With such 
a good start, you cannot fail to lay out 
the rest of the work accurately, especially 
as there is a blueprint and an illustrated 
instruction sheet to guide you. 

In addition, there are seven pieces of 
white pine for making the various turrets, 
deck units, and lifeboats; round stock for 
the funnels and towers; sheet metal for 
rudder, propellers, shaft braces, and an- 
chors; cardboard of the correct thickness 
for the funnel bases, turret mounts, and 
other parts; soft wire in two sizes for 
masts, derricks, guns, davits, cross arms, 
flagpoles, and the like; an envelope of 
casein glue, and three bottles of the high- 
est grade enamel. 

Postpaid Complete $1.50 



Popular Science Homecraft Guild, 
381 Fourth Ave., New York, N. Y. 

Please send me a complete construction 
kit with enamel finishes and blueprint for 
building a 12-in. model of the U. S. cruiser 
Indianapolis. I inclose $1.50. 

Name 

Address 

City State 

(Print very clearly) 



THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 

A Complete Mastery of 

MATHEMATICS 




Prepare now to advance yourself to an important job by Mathematics Train- 
ing. Mathematics is the foundation of all mechanical and scientific work, and of 
all business or industry based on science. Without this essential knowledge even 
the most capable man is left behind while others forge ahead to better jobs, bijtcer 
contracts, more money. You need mathematics to solve technical problems and to 
improve, speed up and check on your work and the work of others. 

Now you can learn mathematics by an easy, inexpensive and time-saving 
method. A very simple and extremely interesting course in book form has been 
prepared for you by an expert who has devoted a lifetime to teaching practical 
men the fundamentals of this important subject. 

MATHEMATICS FOR SELF-STUDY 

By J. E. Thompson, B.S., A.M., 
Dept. of Mathematics, Pratt Institute 

These books start right from the beginning with 
a review of arithmetic that gives you all special 
short-cuts and trick methods that save countless 
hours of your time. Then they go right into 
higher mathematics and show you how simple it 
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time at all you will be tackling with ease the 
most difficult questions on this subject. 
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Now even the roof is steel! 

new solid steel 

fisherTurretTop* 
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FlSHER engineers have realized for 
years that a roof of steel was the 
desirable thing for the modern 
closed car. Yet no one had ever suc- 
cessfully created such a roof. It 
involved new methods, new prin- 
ciples, the designing of vast new 
presses. 

Huge sheets of tough, seamless steel 
had to be drawn and fashioned into 
these beautiful, protective roofs. 

Now, success has crowned Fisher 
efforts. The safety steel roof has been 
perfected and named the"TurretTop" 
from its resemblance to the armored 
battleship turret. 

This roof is all steel — even to the 
bows — and is unit -welded to the 
steel body panels. It is also singu- 
larly smart and graceful — and 
scientifically insulated against heat, 
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cold, drum, rumble, rattle or 
noise of any kind — even at 
high speed. 

We regard it as the greatest 
advance in motor car safety in 
a decade — and one of the greatest 
advances in smartness also. 

Of course there are other worth- 
while advantages in Body by Fisher 
for 1935 — Fisher No Draft Venti- 
lation is as important as ever — 
and you will find full streamlining, 
more luggage room, 
windstream V-type 




This is the way the new Fisher "Turret Top" looks 
— a single seamless sheet of tough drawn steel, steel 
reinforced with steel like a battleship turret 

windshield, wider seats, more head- 
room, bigger doors as well. 

But the most vital advance of all 
is the new solid steel "Turret Top" 
— introduced on thenewChevrolets 
(Master De Luxe Series), Pontiacs 
and Oldsmobiles — and found, like 
Body by Fisher, ONLY 
on General Motors cars. 



PONTIAC 



CHEVROLET 



BODY BY FISHER on General Motors Cars only: 

• PONTIAC • OLDSMOBILE • BU1CK • LA SALLE 



CADILLAC 



POPULAR SCIENCE MONTHLY 



material 





A helicopter in full flight. This is the 
machine built by De Bothezat for ex- 
periments sponsored by the U. S. Army. 
It made a speed of thirty miles an hour 



PlanesThat Go Straight Up 

OPEN NEW FIELDS FOR AVIATION 



A HONG the skyscrapers of lower 
/\ New York City, a few weeks ago, 
/ % a strange wingless craft drifted 
down in a vertical landing. Its 
wheels touched the concrete of a pier and 
rolled less than a dozen feet. With balanc- 
ing wings eliminated, it represented the 
latest style in autogiros. The flying wind- 
mill has taken another step toward the goal 
of a thousand inventors, the helicopter. 

An autogiro can descend vertically; but 
it can take off only after a run. A helicopter 
could get out of a field the size of its land- 
ing gear. It could climb straight into the 
sky, could hover like a humming bird, and 
could drop like an elevator descending its 
shaft. Entirely new realms of aerial travel 
await the perfection of such a craft. 

Military observers could dart into the 
sky, sidestep diving pursuit planes, and 
plunge to a landing ; private ships could be 
housed in rooftop hangars shaped like 
water towers; office buildings could be 
capped with honeycomb cells holding the 




By Edwin Teale 



A wingless autogiro photographed on a pier at the foot of Wall Street, New York City, 
where it landed after a flight from Philadelphia. It later took off from the same spot 
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This strange contraption is a helicopter laboratory on wheels, 
used at the Institute of Aerotechnics at St. Cyr, near Paris, 
France, to study the problems involved in vertical flying 



helicopters of the workers, each craft drop- 
ping into its compartment in the morning 
and rising straight up from it at night; 
aerial shuttle lines could link centers of 
population with airports and suburbs. 
These are not fantastic visions. They lie 
entirely within the realm of possibility. 
And it is such possibilities that spur on the 
inventors of many lands. 

As these words are being written, a cable 
from England tells of dramatic progress. 
Mechanics at the famous Blackburn air- 
plane works are busy assembling a huge 
craft of revolutionary design. Invented by 
Oskar Asboth, former director of a govern- 
ment research laboratory in Austria, it is 
designed to climb vertically to 10.000 feet 
and to attain a cruising speed of 110 miles 
an hour. 

A single-seated experimental model of 
similar design is said to have made 200 
flights without a mishap. Secret tests were 
carried out by Capt. R. N. Liptrop. a tech- 
nical official of the British Air Ministry. 



He reports the ship 
climbed straight into 
the air at a surprising 
rate, that it maneuv- 
ered under perfect 
control, hovered over 
one spot, and landed 
gently at the end of 
each flight. On several 
occasions, he soared 
over the trial fieldwith 
his hands off the con- 
trols. A mechanic, 
who had never piloted 
an airplane in his life, 
is reported to have 
taken the new craft 
up without the least 
difficulty. 

All over the world, 
aeronautical experts 
are eagerly awaiting 
the tests of the new 
machine now nearing 
completion. Twin, 
motor-driven screws, 
cutting through the air 
in opposite directions, 
will lift the craft while 
a third propeller pulls 
it forward. This pro- 
peller is thrown in and 
out of gear by a clutch 
in the cockpit. Be- 
cause the machine 
descends vertically, 
landing wheels are 
unneeded and the curi- 
ous skycraft comes to rest upon four in- 
flated pads which act as shock absorbers. 
In the event of engine failure, a self- 
spinning feature of the variable-pitch lift- 
ing screws is said to prevent a fall. Speed 
and load tests will soon reveal how far the 
new machines goes in rivaling the ability 
of orthodox planes. A second helicopter of 
like design is reported under construction 
in Austria. 

To the average person, that item meant 
little. Political news crowded it from the 
front page. But to those who recall the long 
trail inventors have followed, searching for 
the goal of vertical flight, it was a thrilling 
story. 

For five centuries, since the days of 
Leonardo da Vinci, the genius of the 
Renaissance, men have been striving by 
means of a host of mechanisms to lift 
themselves vertically into the sky with 
heavier-than-air machines. 

It was a toy helicopter that first inter- 
ested the Wright Brothers in aviation; it 



was the helicopter that Thomas A. Edison 
maintained throughout his life would be 
the ultimate craft of the sky; and it was 
the helicopter that such men as Peter 
Cooper Hewitt, inventor of the mercury 
arc lamp, Louis Brennan, inventor of the 
Brennan torpedo, Emile Berliner, father 
of the microphone, Edison, and others, 
spent years trying to perfect. 

Among the papers left by Da Vinci at the 
time of his death in 1519, was the drawing 
of a proposed aerial craft which was to be 
lifted by "a great screw turning on a ver- 
tical axis." Three centuries later, a French- 
man, namad Pauceton, designed a machine 
for navigating the air. It was to have "two 
turning mills, one to support the apparatus, 
the other to drive it along. A few years 
afterwards, Launoy and Bienvenu, fellow- 
countrymen of his, exhibited a flying toy. 
Two screws, formed by four feathers and 
turned in opposite directions by rubber 
bands, carried it aloft. 

In place of rubber bands, Enrico For- 
lanini, an Italian, used a midget steam 
engine which he designed about the time 
of the Civil War. His model helicopter, 
driven by its puffing power plant, actually, 
rose from the ground and flew. But his 
design was never translated into a full-sized 
machine. 

The gap between the model and the man- 
carrying craft is tremendous. Hundreds of 
patents have been granted to inventors for 
helicopters that appeared sound on paper. 
Models have pulled aloft weights that, 
increased proportionately for big machines, 
would have equalled 100 pounds lift per 
horsepower. But the complicated mass of 
tubing and guywires, engine braces and 
transmission shafts, balancing flaps and 
propeller braces, have piled up the weight 
and increased the danger of breakdown in 
the big machines. 

'C'ARLY innovators like Edison and 
Emile Berliner were handicapped by 
heavy engines. Edison's weighed almost 
fifty pounds per horsepower. If, he said, 
motors could be built weighing only three 
or four pounds per horsepower, vertical 
flight would be simple. Today, we have 
air-cooled aircraft engines that develop a 
horsepower for every pound and a half of 
weight. 

By 1907, motors had been improved 
greatly and that year stands as a landmark 
in helicopter history. In France, two ma- 
chines carried their pilots into the air. One 
was designed by Paul Cornu, the other by 
Louis Breguet, later famous as a designer 
and builder of airplanes. It was one of his 



The Curtiss-Bleecker helicopter, 
an experimental model produced in 
the United States at a total cost of 
$250,000. It has four lifting blades, 
each with a propeller to help 
keep the aerial windmill turning 
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ships that, in 1930, carried Capt. Dieudonne 
Coste and Maurice Bellonte 4,030 miles on 
the first westward transatlantic flight link- 
ing Paris and New York. 

Cornu's machine had cloth-covered, 
paddle-shaped blades. The power was trans- 
mitted to them by leather belts running 
from the engine. This fact, during one of 
the early trials, gave the inventor an ex- 
citing few minutes. Only the quick wit of 
his brother saved him from disaster. 

As the craft nosed from the ground, the 
belt to the rear lifting blades began to slip. 
The blades slowed down. The front of the 
machine reared higher and higher into the 
air. A moment later the whole apparatus 
would have crashed over in a backward 
somersault had not Cornu's brother leaped 
up, caught the forward framework and, 
dangling from it, restored balance until 
the machine could settle to a landing. 

■pOUR biplane blades lifted the huge 
*• machine constructed by Breguet. On 
August 24, 1907, with the motor volleying 
like a machine gun and the blades thresh- 
ing the air, the awkward craft lifted 
its inventors several feet from the 
ground, then dropped back to earth. 

About this time, inventors all 
over Europe were tinkering with 
helicopters. One was a young 
Russian, now world-famous as a 
designer of huge multi- motored 
flying boats. In 1908, Igor Sikorsky 
finished a machine near Moscow. It 
had a fifteen horsepower engine and 
twin lifting propellers whirling 





Above, the Marquis de Pescara rides a helicogyre into the air at 
Barcelona, Spain. He later set a world's record with a flight of 
half a mile in this machine. Left, one of the early experimental 
helicopters of Emile Berliner. This machine lifted its own weight 



on a concentric shaft. The engine was too 
weak. At the trial, the machine buzzed like 
an infuriated bumblebee, but hugged the 
ground. 

Undiscouraged, young Sikorsky per- 
suaded his father, a professor of psychology 
at Moscow, to venture more rubles on a 
second machine. It had a stronger motor 
and on several occasions rose into the air 
carrying ballast instead of a pilot. Con- 
trolling it by long strings, young Sikorsky 
ran alongside as the helicopter made flea- 
like hops over a level field. Shortly after- 
wards, he turned his attention to airplanes 
and these early adventures with helicopters 
are little known. 

The World War saw a curious adapta- 
tion of the helicopter idea, a "flying tin 
can" which carried observers aloft over the 
Austrian trenches. Three motors, reenforc- 
ing each other, delivered power to twin 
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lifting screws. Above the framework was a 
cylindrical turret, suggesting a tin can, 
which housed the observers. The whole craft 
was operated like a captive balloon, rising 
at the end of a cable and being pulled clown 
from the sky by means of a winch. Known 
after its designers as the Petroczy-Karman 
helicopter, it rose on a number of occasions 
to heights of a hundred feet and more. 

HOWEVER, the men who rode it never 
attempted to bring it to earth by 
throttle control. They always let the cable 
pull them back to earth. Thus, the machine 
contributed little to one of the biggest 
problems of the helicopter, the problem of 
landing safely, especially if the engine fails. 

As a matter of fact, designers have found 
it easy to get off the ground. The hard nuts 
to crack have been maintaining balance in 
the air and descending safely. 



To keep on a level keel, some machines 
have had the opposing propellers tilted 
toward each other. Others have had the 
whole mast upon which the air screws re- 
volved designed so it could be tilted in any 
direction. Still others have had small 
auxiliary blades spinning at the far corners 
of the apparatus to lift or depress as the 
pilot wished. Variable-pitch lifting screws, 
which can be changed to regulate the "bite" 
they take out of the air, and consequently 
their lift, form a fourth solution which has 
been advanced by innovators. Nearly all 
the helicopters which have been produced 
have had the engines and pilots placed low 
to provide a pendulum effect that would 
aid in maintaining balance in the air. 

So far, no helicopter has flown on a gusty 
day and no helicopter has landed safely 
from any height with its engine dead. Unless 
the machine can ( Continued on page 116) 
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This drawing shows the proposed 
dam in the Columbia River at Bonne- 
ville, Ore., with ladders and locks 
to carry the salmon run across it 
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WHEN the Federal Government 
recently decided to build a 
seventy-two-foot power and 
navigation dam near the mouth 
of the Columbia River at Bonneville, Ore., 
the members of the commercial fishing 
and fish canning industries had a few 
questions to ask. 

"What is the government going to do 
about the salmon run?" they demanded. 
"Don't they know that every one of the 
many millions of salmon that enter the 
Columbia River each year will have to get 
over that dam to reach their spawning 
grounds, or there won't be any Columbia 
River salmon industry in a very few years? 

"That annual run of salmon is worth 
anywhere from five million to ten million 
dollars. Twenty thousand people are de- 
pendent on it, directly or indirectly, for 
their living. And it won't be only the 
salmon canning industry of Oregon and 
Washington that your dam will ruin. It 
will ruin salmon fishing all along the Pa- 
cific Coast, because the Columbia River 
is by far the most important spawning 
stream for the Chinook salmon caught by 
trollers all the way from Juneau to Mon- 
terey. If they can show us how they are 
going to make those millions of migrating 



salmon hop over that seventy-two-foot 
dam, we'll start cheering for their Bonne- 
ville project." 

The government engineers passed along 
the job of "showing" the fishing industry 
to the scientists of the United States 
Bureau of Fisheries. 

Those scientists do not as yet know all 
about the several varieties of salmon that 
are important commercially in the waters 
of Alaska and of the Pacific Coast States, 
but they have been studying them for a 
good many years, and they have found 
out enough about their life cycles and 
their habits to be able to forecast the 
catches of future seasons with astonishing 
accuracy. For example, they predicted 
that 1P54 would be a big year, and last 
summer the salmon came into the rivers 
in such numbers that Alaska canncrs 
packed 400.000 more cases of fish than 
they did in any other year on record! 

They know that young salmon stay in 
fresh water for one or two years, and then 
go down to the sea. They know that two, 
three, or four years later — usually two 

" By 

Arthur Grahame 



The construction of the fish locks is 
made clear by this diagram. They operate 
on the same principle as navigation locks 



years later — those that have escaped the 
perils of deep-sea life return to their home 
rivers to spawn and then to die. 

After spending several days last sum- 
mer watching tremendous numbers of 
these fish fighting their way up shallow 
and rocky tributaries to reach their 
spawning grounds, Elmer Higgins, chief 
of the Bureau's division of Scientific In- 
quiry, remarked that this migration of 
salmon was the most impressive demon- 
stration of the biological urge that he had 
ever observed. Homeward-bound salmon 
will fight to the last ounce of their rapidly 
diminishing strength — they cease feeding 
when they head for their last roundup, 
and live on their stored energy — to reach 
their spawning places. They will battle gal- 
lantly against the swiftest currents. They 
will leap out of the water to get over low 
falls that bar their way. But they can't 
leap over a seventy-two-foot dam ! 

After studying the problem carefully 
the Bureau's scientists presented their 
solution. They would provide a ladder up 
the face of the dam for the salmon to 
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climb. And if the fish didn't take to the job 
of climbing the ladder, they would take 
them to the top of the dam in elevators! 

Fish ladders have been built and oper- 
ated successfully in the past, but never 
one of even one twentieth the size of the 
giant fishway that will take the great 
Columbia River salmon run safely over 
Bonneville Dam. 

As you will see in the accompanying 
drawing, at Bonneville the Columbia River 
is split into two channels by Bradford 
Island. On the south shore there will be 
a navigation canal and locks, and a six- 
unit power dam will span the south chan- 
nel. Across the north channel will be built 
the seventy-two-foot spillway dam — a low- 
crested structure with eighteen gates that 
can be raised above water level, leaving 
little obstruction to the river's flow at the 
time of the tremendous spring freshets 
for which the Columbia is famous. 

Harlan B. Holmes, associate aquatic bi- 
ologist of the Bureau, was placed in charge 
of designing the nshways, in cooperation 
with the dam's engineers. First of all, he 
had to devise a way of trapping the salm- 
on at the foot of the power-house and 
spillway sections of the dam. He knew 
that the efficiency of the fishways would 
depend to a large degree on the probability 
of a salmon finding a "this way up'' sign 
as soon as it approached the obstruction, 
and that a "this way up" sign to a home- 
ward-migrating salmon would consist of 
an opening through which a considerable 
volume of water was discharging. So, as 
shown in the drawing, the collecting traps 
will extend across each section of the dam, 
and are provided with numerous entrance 
weirs through which water Hows swiftly. 



When the fish were trapped, they would 
have to be induced to climb the ladders 
provided for them. To do this, conditions 
would have to simulate the natural con- 
ditions that salmon face in ascending 
rapids — a series of pools, with swiftly 
llowing water connecting them. The con- 
crete fish ladders shown in the drawing 
solved this problem. The water in the 
pools formed by the various chambers will 
vary from five feet to ten feet in depth. 
The column of water flowing down the 
ladders always will be of sufficient depth 
lo allow the fish to swim through it, so they 
will not have to jump a series of falls. 

Ladder Number One leads over Bradford 
Island from the south end of the spillway 
trap, and on the island joins Ladder Num- 
ber Two, which leads from the north end of 
the power-house trap. After joining, they 
discharge into the pool above the power 



house. A third ladder, leading from the 
north end of the spillway trap and dis- 
charging into the channel above it, proba- 
bly will be added as a safety precaution, 
and a fourth may go around the dam on 
the south side of the river. 

To most salmon-wise people these fish 
ladders seemed to be all that is necessary. 
But Holmes, knowing that the very exist- 
ence of an important industry depended 
on getting the salmon over the dam, re- 
fused to take chances. Perhaps, after 
entering the traps at the foot of the dams, 
the salmon would refuse to climb the lad- 
ders, or would be too weak to do so. So he 
included elevators for them in his scheme. 

Pairs of fish locks, a good deal like 
navigation locks, will be built at the south 
end of the power-house trap, and at the 
north end of the spillway trap. They are 
designed for (Continued on page 124) 








Brailing up salmon from a floating trap in one of the fisheries of Alaska 
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In circle, Bureau of Fisheries workers tag- 
ging weakfish in North Carolina. Above, a 
new type of soft rubber tag for marking 
trout, showing how it is inserted in a fish 
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Sketch shows one of the 
collecting traps to be built 
at Bonneville to guide fish 
to ladders and locks. En- 
trance to lock is seen at 
arch, and bottom of ladder 
at upper right. Underneath 
arc diffusing chambers to 
break up the supply streams 
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Wire Photograph Service Spans Nation 



News photograph 
wrapped around 
lateral surface 
of cylinder, is 
being inserted 
in transmitting 
machine for dis- 
patch to forty- 
six newspapers 
in distant cities 




So that readers may get pictures of dis- 
tant events with their news, instead of hours 
or days later, photographs for forty-six 
newspapers are being flashed electrically 
over a 10,000-mile "wirephoto" network 
just placed in operation by The Associated 
Press. The nationwide system links twenty- 
four cities where stations have been estab- 
lished both forsend- 
ng and receiving 
pictures by wire, 
and is coordinated 
from a control sta- 
tion in New York 
City. To open the 
day's schedule, New 
York calls all sta- 
tions by 'phone and 
finds what pictures 



Zig-zag black line upon 
map at rinjht links key 
cities which Associated 
Press now serves with 
news pictures over wire 




THIEF STEALS RODS OFF 
WASHINGTON MONUMENT 

One of the strangest thefts on record 
was revealed recently with the reported 
disappearance of 107 miniature lightning 
rods that were being substituted for older 
ones atop the Washington Monument. 
Apparently an audacious thief had taken 
advantage of the huge scaffold used in 
renovating the monument to commit one 
of the loftiest of burglaries. Plated with 
gold and tipped with platinum to avoid 
corrosion, the rods were valued at eight 
dollars apiece. 



TOWER IS SCHOOL FOR 
PARACHUTE JUMPERS 

So that novices may learn the sensations 
of parachute jumping and acquire confi- 
dence before they venture to leap from a 
plane, the Soviet government has estab- 
lished a training tower at Moscow that is 
believed to be the first of its kind in the 
world. A spiral stairway leads to a jumping 
platform at the top, where the tyro adjusts 
the harness of a permanently open para- 
chute and leaps into space. A wire cable 
checks his descent for safety. 




they have, and the order of transmis- 
sion is decided according to relative news 
importance. Each station, in its assigned 
turn, places its picture upon a transmitting 
machine, and the twenty-three other sta- 
tions in the hook-up receive the photograph 
simultaneously. Pictures coming in from 
hour to hour during the day are similarly 
handled. Often sixty or more are trans- 
mitted daily. The apparatus applies a stand- 
ard principle. Synchronized revolving cyl- 
inders at sending and receiving ends carry, 
respectively, the original picture and a 
sheet of sensitized paper. An electric eye 
scans the original and translates its light 
and dark portions into electric impulses 
that actuate a flickering beam of light in 
the receiver and impress the image on the 
sensitized sheet. 

In lightproof case, picture leaves receiver 




GNAT-POWERMOTORRUNS 
ON ENERGY OF SUNLIGHT 




Workmen replacing stolen lightning rods 



Demonstrating what progress has been 
made thus far in attempts to harness the 
energy of the sun's rays, General Electric 
Company engineers recently exhibited four 
small cells of platinum-coated selenium that 
have the power of converting sunlight into 
electricity. Even the light of a seventy-five- 
watt lamp causes the bank of cells to gen- 
erate enough current to run a tiny motor 
rated at four ten-millionth of a horsepower. 
Inventors seek still more efficient means 
of capturing sunshine. 
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READS WATCH TWO MILES AWAY 



A homemade telescope, 
recently completed by an 
amateur ast ronomcr in Chi- 
cago, is so powerful that 
by its aid its builder can, 
he claims, read the time 
on a pocket watch at a dis- 
tance of two miles. The 
builder, who is a printer, 
did the whole job himself, 
even to grinding the con- 
cave reflecting mirror. The 
barrel of the instrument 
consists of a framework of 
pipe, joined at half the 
length by union connec- 
tions. When these unions 
are unscrewed, the top half 
of the barrel may be folded 
back, making it possible to 
store the telescope in a 
limited space. Although 
the instrument weighs 500 
pounds, wheels attached to 
the stand permit it to be 
moved about with com- 
parative ease. In the pho- 
tograph at the left, the 
builder is shown beside the 
telescope holding the 
homemade reflector, which 
represents the most diffi- 
cult part of the job. 




SALVAGE MEN CLIMB UP 
TO DISMANTLE A WRECK 

French salvage engineers are tackling an 
unusual job in the Mediterranean. The Nich- 
olas Paquet, a vessel plying between Mar- 
seilles and the coast of Morroco, grounded on 
the rocks, and remained with its stern rear- 
ing high in the air and its bow buried in the 
waves. Salvage men climb to the tilted decks 
on rope ladders and lower dismantled parts 
of the vessel to waiting ships. 



FIRE TRUCK PUMPS COMPRESSED AIR 



PLAYING CARDS PICTURE 
GOVERNMENT OFFICIALS 

New faces for the face cards of a play- 
ing deck are proposed by a New York in- 
ventor, who holds the court cards handed 
down from past centuries to be inappro- 
priate for a modern age. For the king, 
queen, and jack of the standard deck he 
would substitute three cards to be known 
respectively as "president," "governor.'" 
and "mayor." The new cards, he suggests, 
might bear pictorial likenesses of these na- 
tional, state, and city officials, together 
with additional information such as age 
and birthplace, thus giving them a defi- 
nite educational value, 

MANCHURIAN TRAIN HAS 
A STREAMLINED ENGINE 

Like western count ries, Japan has turned 
to streamlined locomotives, and its engi- 
neers have produced the sleek steam en- 
gine pictured here. It draws a speedy train 
which has been placed in service in Man- 
churia on the 440-mile run between Dairen 
and Hsinking. Its schedule calls for the 
trip to be completed in eight and a half 
hours, two hours less than the time form- 
erly required. For the comfort of passen- 
gers, cooled air will be furnished to the 
passenger coaches of the train. 




Firemen with masks for breathing compressed airfrom pump 



Pumping air instead of water, 
a new truck recently added to 
the San Francisco, Calif., fire- 
fighting equipment supplies fresh 
air to men wearing masks and 
compressed air to special ham- 
mers employed in cutting through 
floors and walls. A special re- 
ducing valve on the fireman's 
belt makes it possible for him to 
adjust the amount of air passing 
through his mask, diminishing 
the pressure for breathing pur- 
poses. As a safety feature, an 
automatic check valve is built 
into the mask. It closes if the 
air supply is cut off or stopped. 
In such a case, a special canister 
of chemicals purities the air 
breathed by the fire fichter until 
he can get out of the danger 
zone or restore his connection 
with the source of supply. 
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PHOTOGRAPH PLANE IS WINGED CAMERA 




Pilot aims camera by pointing the entire plane at the target, using a gun sight as view finder 



A veritable "flying camera" has just 
been completed for a Detroit, Mich., 
newspaper. The speedy photographic air- 
plane flies at 300 miles an hour while the 
pilot aims a camera in the wing like a 
machine gun, by pointing the whole plane 
at the target. A gun sight on the pilot's 
windshield serves him as a view finder. 
When he presses a button on the control 



stick, the electrically-actuated camera 
takes 1 10 pictures at two-second intervals. 
Auxiliary cameras take photographs down- 
ward and to the rear. The machine is 
equipped with a mechanical pilot to allow 
the operator complete freedom in taking 
pictures. Before being placed in service, 
the machine will be demonstrated before 
War Department officials. 



BOAT'S MAST REVOLVES 
TO ROLL UP ITS SAIL 

A sailboat with a revolving mast is a 
recent creation of Fredrik Ljungstrom, 
Swedish engineer. The odd design is in- 
tended to make the craft easy for one per- 
son to handle, since spreading and tak- 
ing in the sail arc both accomplished 
through rotation of the mast. A special 
rig is used, consisting of a single double- 
folded sail fastened to the mast. 



NEW BANK WINDOW FOILS HOLDUP MEN 

A bank window designed to make things 
hot for the holdup man has been invented 
by a former Army engineer. In case of 
an attempted robbery, the teller needs 
only to move his knee against a hidden 
trigger beneath the inner side of the win- 
dow. Before the criminal could possibly 
make a threatening gesture, a spring ac- 
tuated, bullet-proof shutter slides upward 
at terrific speed, effectively barricading 
the window and even knocking a weapon 
from the thug's hand if one has been 
thrust between the bars. Meanwhile, an 
ear-piercingalarm is automatically sounded. 



LIGHT BENCH SAW TILTS FOR ANGLES 




Advantages hitherto to be found only 
in heavy, stationary saws are claimed for 
a new portable bench saw for the home 
workshop, which may readily be installed 
in any bench or table. When angles are 



Above, portablebench saw that 
fits any table. Left, saw in 
use, tilted to cut at an angle 



to be cut, the whole saw unit tilts to the 
required angle. The saw blade may be 
lowered below the working surface when 
it is desired to use the top of the bench 
for other purposes. 




Slight pressure on concealed tr 
bullet-proof window and sounds b 



igger closes 
urglar alarm 
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FREEZE QUICKSAND TO BUILD SUBWAY 




Refrigerating 
pipes laid by 
subway workers 
in Moscow to 
freeze quicksand 
that threatened 
to halt all work. 
The solidified 
quicksand could 
then be dug out 
without danger 



Later, in lay- 
ing the tracks 
of the Moscow 
subway, high- 
speed electric 
machines like 
that shown below 
were used to 
fasten the rails 




While boring some of the 
auxiliary shafts for a new sub- 
way beneath the streets of Mos- 
cow, Russia, workmen encount- 
ered quicksand. Resourceful 
engineers embedded refrigerat- 
ing pipes in the quicksand and 
froze it solid, enabling the dig- 
ging to proceed. Later a con- 
crete lining will keep out the 
ooze. A similar expedient was 
called upon some time ago in 
constructing the approaches for thi 
cular tunnel beneath the Scheldt. River at 
Antwerp, Belgium, as described in this 
magazine (P. S. M., Nov., '32, p. 24). 

CHEMICAL WIPER MELTS 
SLEET ON WINDSHIELD 



NEW FOUR-EDGED SQUARE 
AIDS MACHINIST 

Fashioned with both ends square with 
each of its four vertical edges, a surface- 
plate square just introduced by a manu- 
facturer of precision tools makes it easy 
to check the trueness of machine parts, 
tools, fixtures, and various set-ups. Be- 
cause of its unusual design and weight, 
the square stands firmly and cannot easily 
be upset. Instead of a single thin blade, 
it has four solid edges, all standing per- 
fectly upright upon the surface plate. Its 
substantial one-piece construction also 
protects it from variations due to handling 
and temperature changes. Made of hard- 
ened steel, it is four inches high and ap- 
proximately three inches between opposite 
edges. The photograph shows it in use. 



HOMEMADE TRACTOR "WALKS" ON WHEELS 




A tractor that "walks" is the curious invention 
of an Oregon man. Powered by a gas engine, the 
machine propels itself with a pair of elongated 
feet, one pushing the tractor forward while the 
other is advancing for the next step. A double 
crank shaft, to which the legs 
are attached, gives them their un- 
usual motion. 



The curious feet 
of this tractor 
move a step at a 
time. A small 
gas engine pro- 
vides the power 





A special new 
windshield wip- 
er to replace 
the regular one 
on sleety days. 
At left is the 
wiper with its 
fabric covering 
opened to show 
sleet - removing 
chemical within 



An emergency windshield wiper es- 
pecially designed to prevent sleet from 
forming has just been placed on the mar- 
ket. Designed to be substituted for the 
regular one at times when the coated pane 
endangers driving, the new wiper contains 
a chemical substance that is said to dis- 
solve ice already formed and to sweep 
away snow and sleet thereafter, before it 
can cake. The substitute wipers are inex- 
pensive and fit any car. 



MINIATURE RAILWAY CARRIES MAIL BOX 



To save himself the trouble 
of walking half a mile from 
his house to the highway, the 
owner of a Northern Point, 
Ore., ranch house has con- 
structed a miniature electric 
railway to deliver his mail. 
Its single car is a veritable 
mail box on wheels, which he 
dispatches toward the road. 
When it arrives at this point, 
a lever automatically stops it. 
The postman deposits mail in 
the car and turns on the 
switch, whereupon the car 
scoots back to the house with 
the letters. Dry batteries op- 
erate the power plant of the 
midget mail car. 




The postman puts letters in the mail car and off it goes 
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the Andes. Right, a 
plane taking off from 
the mine site after 
unloading its cargo 



Airplanes Help Mine Gold 




Pilot Tells Thrilling Story 
of Flights Over the Andes in 
Planes Carrying Heavy Cargoes 

By T. F. Jardine 



Peruvian natives, descendants of the ancient Incas, unloading a heavy piece of ma- 
chinery from the plane which has brought it sixty miles and across mountain ridges 
more than 15,000 feet high. A mule train could not make the trip by trail in thirty days 



MONG the crags of the upper Andes, 15,500 
feet above sea level, an ancient Inca gold 
mine has just been equipped with modern 
machinery flown to the spot by plane. 
Seven hundred tons of steel rode on wings to the 
almost inaccessible site of this world's highest mine. 
Later on, gold planes will carry the precious bars 
back to civilization. 

As chief Pilot for the Pan American-Grace Line 
in Peru, I was put in charge of the work, early 
last summer. Our job was to take off at Cuzco, 
10,900 feet above sea level, climb through thin air 
over a 15.000-foot ridge of snow-covered peaks and 
then, with more than a ton of steel in the fuselage 
behind us, sit down at hiah speed on an improvised 
mountain runway. 

The mine, known to the Indians as Ccochasay- 
huas, was producing gold before the arrival of 
Francisco Pizarro, the Spanish conqueror. With an- 
tiquated, hand-labor methods, it turned out a mil- 
lion dollars worth of yellow metal in the last two 
decades. In 1932, a group of Peruvian capitalists 
bought the mine and decided to install modern ma- 
chinery. Only pack trails, winding 134 miles through 
mountain denies, connected Cuzco with the spot. 
Mule drivers took from three to four weeks to get 
through and 300 pounds were the maximum they 
could carry in one piece. And such loads took six 
weeks to reach the mine. To solve their problem, 
the owners turned to cargo planes. 

One of our all-metal, tri-motored Ford passenger 
planes, the Sa?i Fernando, was selected for the 
work. We first removed all the interior fittings from 
the cabin. Then we cut a hatch, about nine and a 
half feet long and four feet wide, in the top of the 
fuselage. All the windows, with the exception of 
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At left, the San Fernando and San 
Felipe are seen lined up on the mine's 
landing field beside a load of freight 
they have transported from Cuzco in 
two hours. The picture below shows 
workmen carefully unloading a huge 
cylindrical piece of equipment 
through the improvised hatch cut in 
the fuselage of the San Fernando 




Above Clouds * 



two, were blocked up with sheet duralumin. On the floor of the 
fuselage, two rails supported a small car connected with a cable- 
winch. Onto it, we lowered the heavy pieces of machinery, then 
pulled them forward to trim the ship before securing them in place. 

In the meantime, 3.000 natives of the region, descendants of the 
Incas, were hard at work on a small plateau a few miles from the 
mine. Wild llamas used to feed there, hence the name of the pla- 
teau, Huanacopampa, or the llama pasture. Its elevation is 12.800 
feet. As no machinery could reach the spot, picks and shovels, 
aided by dynamite, were employed in clearing the runway. Six 
months passed before the job was done. The result was a narrow 
strip of level ground 4.290 feet long and 330 feet wide. The run- 
way is marked on all sides with white chalk so its boundaries are 
easily noted from the air. A chalk line running down the center of 
the strip aids in cross-wind landings. The field runs east and west 
and lies between two high ridges of the Andes. 

In the spring of 1933, I began the aerial freighting, flying in 
fifty-five tons of machinery and proving the plan was practicable. 
The real work of heavy hauling, however, started on August 14, 
last. Instead of 134 miles, the pack-trail distance, we traveled, air- 
line, sixty miles. And, instead of nearly thirty days, required by 
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Above is shown the hatch that transformed a passenger 
plane into a cargo carrier. At left, the landing field 
at Cuzco, from which the difficult take-offs were made 



mule travel, we covered the distance in a little 
more than thirty minutes. 

Let's follow the steps of such a flight. The start 
is from Cuzco, the ancient Inca capital. The air- 
port, also used as the municipal race track, is only 
fifty feet wide, stretching like a narrow road for 
4,400 feet. At one end, native workers under a 
Peruvian foreman hoist into the air heavy pieces 
of steel by means of a boom, gin pole and double 
hand winches. Then the cargo ship is rolled under 
the dangling load, the steel descends into the 
fuselage of the plane, is hauled forward, secured, 
and all is ready for the start. 

The San Fernando has twin 550-horsepower 
supercharged Wasp engines, one on each side, and 
a 450-horsepower Wasp in the nose. All three are 
roaring at full throttle when we lumber down the 
narrow runway and (Continued on page 119) 
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earls 

MADE TO ORDER 

by Surgical 
Operations 



With a surgical knife. La Place Bostwick 
makes an incision in the body of an abalone 



By Andrew R. Boone 



BRAVING hiph waves, experienced 
hunters pried several abalones 
from submerged rocks along the 
southern California coast. Xext 
day, with the skill of a surgeon, a "pearl 
scientist'' operated on the abalones, plac- 
ing within each a tiny, rounded piece of 
shell. Two months later, he again per- 
formed an operation, removing the re- 
sulting growth from each mollusk. In 
every case, the abalone yielded perfectly 
formed, unattached pearls. 

For centuries man has sought to "hand 
grow" pearls. With a single exception, no 
one has found the means of producing 
natural pearls under controlled conditions. 
Yet La Place Bostwick. formerly an Iowa 
jeweler, not only has grown pearls in both 
fresh- and salt-water shells, but he also 
has produced several large pearls in colors. 

When I visited the Scripps Institution 
of Oceanography at La Jolla. Calif., where 
Bostwick is conducting his delicate experi- 
ments with abalones. I saw several of 
these rare manmade pearls. A large, black 
pearl still attached to the "elephant-ear - ' 
in which it was grown at Muscatine, 
Iowa; a perfectly round, pink jewel pearl 
grown in an exquisitely tinted conch shell 
at Key West, Fla. ; five white pearls still 
attached to a single conch shell in which 
they developed to maturity; eleven un- 
attached, round, white pearls of various 
a;res, taken from abalones; and a single 
attached pearl of generous size still in 
place against its mother-of-pearl abalone 
background. 

Never before has man or nature, singly 
or together, been able to grow a pearl in 
two months. True, those produced by 
abalones in that short period have not at- 
tained final pearly luster, but all possessed 
roundness of form and a perfect covering 
over which successive layers of the pearl- 
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2 A round piece of shell is placed in the 
wound as a nucleus around which the pearl 
grows. The wound is then washed with antiseptic 



The "patient" is now placed in a tank of 
cool, clear water to convalesce. Within two 
months, if the mollusk lives, a pearl is formed 




forming nacre were bein;^ 
grown. Older specimens taken 
at longer intervals were hard 
and round and gave the ap- 
pearance of natural pearls. 

The abalone in which pearls 
are thriving is a univalve, a 
species of snail. In the United 
States it is found only along 
the Pacific coast. Several 
varieties of these exquisitely 
beautiful shells occur along 
the California shores, where 
I saw the hunters prying them 
loose from their rocky homes 
with the aid of leaves from 
automobile springs. Most of 
them are black, green, red, 
and pink. Some varieties attain a 
length of thirteen inches, permitting 
room for the growth of larger pearls 
than may be raised in oysters. Aba- 
lones are probably the most bril- 
liantly beautiful shells in the world, 
and since pearls often take on the 
colors of the shell within which they 
grow, Bostwick hopes to add severa 
new shades to those already pro- 
duced. 

As I viewed the steps taken in 
growing pearls, I realized that this 
was a task few men could perform. 
It requires knowledge gained by a 
lifetime of experimentation, the skill 
of a surgeon, and infinite patience. 




being removed from 
the shell where it grew. 
Both attached and unat- 
tached pearls are grown 
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Each abalone presents an individual 
surgical problem, depending upon its size 
and whether Bostwick desires to grow a 
free or an attached pearl. For the former, 
he makes a delicate incision with a sharp 
surgical knife, then carefully places the 
nucleus within the body of the live animal. 

"The pearl will be formed around the 
foreign substance by a secretion that be- 
comes pearly nacre, the same substance 
that forms the inner lining of the shell," 
Bostwick explained, as he subjected a fine 
abalone to the operation. "The foreign 
substance causes irritation and, as a means 
of self-protection, the abalone lays a film of 
secretion around it. In the case of a round 
pearl, such as this will become unless the 
mollusk dies, a .pearl sac will grow around 
the intruder. The inner surface of the sac 
will secrete the fluid which gradually hard- 
ens and becomes a layer of pearl. As suc- 
cessive layers form, the pearl will increase 
in size and value." 

Having completed the operation and 
sterilized the wound, Bostwick carried the 
"patient" from his small laboratory look- 
ing out on the Pacific ocean a hundred 
feet distant, into the convalescent ward, 
consisting of a series of square, open con- 
crete tanks, into which sea water flows. 
Carefully, he slid his hand down a side wall 
and deposited the abalone on the bottom. 

"During the first two weeks," he said, 
"the abalone will be rather inactive until 
it recovers from the effects of the incision. 
During this period all I can do is keep the 
water cool and aerated. Afterward, the 
mollusk will become active, crawling 
around the bottom and sides and eating 
with a healthy appetite the kelp and eel 
grass we kept in the tanks for food. There 
is little I can do to speed its recovery. 
There are a few mortalities during the 
first two weeks, but those which 
hurdle this difficult period usually 
survive and. if the nucleus has been 
properly placed, produce pearls. 

When Bostwick desires to start an 
attached pearl, he varies the opera- 
tion by placing the nucleus against 
the shell. Since the secretion form- 



HOW an Iowa Jeweler puts 
live abalones to work 
making large, perfect pearls un- 
der controlled conditions and 
at record-breaking speed, is de- 
scribed in this article. 



ing the nacre, which consists of thin, semi- 
transparent films of conchiolin and cal- 
careous matter, is more profuse near the 
hinge and decreases toward the thin outer 
edges of the shell, he inserts it nearly half 
the distance toward the thickened hinge. 
If the location is right and conditions are 
favorable, the pearl will grow. Sometimes 
increasing size causes such pressure that 
the pearl bursts through its covering and 
is released. This is one of the principal 
reasons why few large pearls are found. 

Bostwick started his experiments several 
years ago at Muscatine, Iowa. Later, in 
his laboratory at Iowa City, he found the 
secret of growing large pearls in some of 
the 600 varieties of fresh-water shells. 
During that period he also discovered that 
he could control their color to a certain 
degree. He grew several black pearls in 
"elephant ears." 

Further experiments led him to Key 
West. There he grew them still larger, 
using the great pink conch as the medium. 
This is a species of giant snail and a pro- 
lific producer of pearls. So prolific, in fact, 
that Bostwick found he could operate five 
times on a single conch and grow five 





pearls simultaneously within its shell. 

"With the conch," he told mc, "the se- 
cretion that hardens to form the inner 
lining of the shell and pearls is more pro- 
fuse than with the bivalves. The structure 
of both shell and pearl is different. The 
nacreous layers are much thicker and less 
transparent. Conch pearls occur in pink, 
red, yellow, white, and an occasional rich 
deep brown. Most conch pearls are oval 
or elongated in shape and the elongated 
shape is caused by the extraordinary mus- 
cular activity of the mollusk. In coloring 
there is a tendency toward a gradual shad- 
ing into white at the ends. Few round or 
egg-shaped pearls occur and if one is found 
that is of good size and quality it usually 
finds its way to a Prince or Rajah of India. 
Pink conch pearls, called 'rose perles' by the 
French, are the most highly prized. There 
is said to be a fine conch pearl from Key 
West in the crown of Sweden. Conch pearls 
of quality are little known in the United 
States, astheyusuallygotoNassau and from 
there to London, Paris, and the Orient." 

While experimenting with conch pearls 
Bostwick "harvested" a round pink jewel 
pearl weighing forty-three grains, valued 
at $5,000. His successes with "hothouse" 
conch pearls led him to the Pacific coast 
and its beds of abalones. whoseplay of green, 
blue-green, fawn-yellow, and red offer an 
opportunity to grow pearls of rare colors. 
Many "pearl blisters" are now obtained, 
but well shaped abalone pearls are rare. 
Madame Nordica owned a large abalone 
pearl, shaped like a teardrop and weighing 
176 grains. Such pearls are almost never 
found and are worth thousands of dollars. 

Pearls differ in shape and quality ac- 
cording to their location in the shell or 
anatomy while growing. If in contact 
with the shell, they will be- 
come attached, and if the 
mollusks' organs or muscular 
movement interfere with the 
growth, the resulting pearl 
may assume an unusual shape. 
Before the secretion hardens, 
it is shaped by various pres- 
sures exerted upon it. It may 
turn out round, egg shape, 
barrel, button, haystack, 
double-header, wing. leaf, pe- 
tal, lily, snail, arrowhead, or 
rose bud, to name a few of 
the recognized shapes. 

Smooth, even shapes, when 
of line quality, are the most 

I valuable; but some of the 
curiously shaped pearls, when 
of good luster and beauty, are 
(Continued oil p<i'jc 115) 



A beautiful Florida 
conch shell with five 
attached pearls. Few 
shells will grow more 
than one pearl at once 



Left, a hunter prying 
an abalone shell from 
a rock exposed by the 
tide. They are removed 
with the aid of a leaf 
from an auto spring 

The perfect gem pearl 
shown at right is pink 
in color and weighs 
forty-three grains. It 
was grown by Bost- 
wick inaFloridaConch 
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Odd Machines 




Tbll dummy, made to "double'* for a child actor in a 
comedy scene, looked very lifelike when its arms were 
moved by means of wires not caught by the camera 

By John E. Lodge 



MOVIE studio men were stumped 
when a comedy script called 
for an oyster that would open 
its shell and wink one eye. 
But a New York maker of comedy props 
welcomed the job. A few days later, he 
appeared at the studio carrying an in- 
genious shell made of papier-mache. The 
two halves opened and closed on a spring 
hinge and an eye within winked when a 
studio man pulled a hidden string. 

In another picture, a laugh-getter was 
a bow tie that spun around like a propel- 
ler every time an actor swallowed. A crack 
propmakcr spent two whole days design- 
ing it. Secreted within was a coil spring. 
Every time the comic swallowed, his 
Adam's apple tripped a release lever and 
set the tie whirling. 

From the studios of Hollywood and the 
East come frequent requests for such curi- 
ous, absurd, fantastic bits of mechanism. 
They appear for a few minutes upon the 
screen, get their laughs and are never 
used again. Vet, not infrequently, it re- 
quires days of study and infinite ingenu- 
ity to produce them. 

The men who supply these mechanical 
aids to comedy, are behind-the-scenes 
workers. They often work on a free-lance 
basis in little shops of their own. Their 



The "rocks" that thud on 
the comedian's head so real- 
istically, as in the circle, 
are made of roofing paper 
and excelsior. E. A. Crush- 
ing, a veteran propmaker. 
is seen at right with a load 
weighing only five pounds 



names rarely, if ever, appear on the screen 
when actors, directors, costumers, camera- 
men and technicians are given their due. 
However, their skill is vital to almost 
every comedy flashed upon the screen. 

A few months ago, for example, the big 
laugh in a comedy reel came when the 
hero went fishing. The trout played tag 
around his bait and finally came to the 
surface and squirted water in his eyes. 
The comedian nonchalantly reached into 
a pocket, pulled out spectacles equipped 
with little windshield wipers and went on 
fishing. 

That scene clicked along on the set 
without a hitch. But, behind it lay days 
of work and experiment. The spouting 
fish, I was told, were realistic imitations 
cast in rubber. Long tubes led off-stage 
and ended in bulbs. When these were 
squeezed, water squirted from the fishes' 
mouths. A laboratory workshop turned 
out the trick spectacles. These had invisi- 
ble threads running down the actor's 
sleeves by means of which he operated 
the midget wipers. 



Of comedy propmakers, the New York 
firm of Messmorc and Damon is probably 
the most famous. With machine shops, 
papier-mache rooms, carving benches and 
27,000 square feet of floor space, it turns 
out a weird list of products ranging from 
rubber asparagus to mechanized prehis- 
toric monsters; from sixteen-foot saxo- 
phones to animated cupids that shoot ar- 
rows; from a winking statue of George 
Washington to a black stork to deliver a 
Negro baby! 

This concern has made so many comedy 
props that it can quote prices over the 
telephone for almost any fantastic mech- 
anism you can think of. A balsa-wood 
alarm clock, a mechanical spider and a 
whirling necktie, for example, would to- 
Kether cost you in the neighborhood of a 
hundred dollars. 

On the day I visited the plant, work- 
men were putting slide fasteners in the hind 
legs of a horse. The imitation animal was 
to double for a real horse in a comedy. 
Two actors in the legs were to go into a 
comic dance and the slide fasteners would 
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enable them to get in and out. The body 
was formed of papier-mache and the legs 
of a special fabric. Viewed from across 
the room, the real horse and the imita- 
tion animal could hardly be told apart. 

A few days before, finishing touches 
had been put upon a nine-foot camel. Slide 
fasteners in the humps enabled comedy 
characters to use them for luggage car- 
riers on a burlesque trip across the Sahara. 
Another ludicrous prop was a horse with 
rubber-fabric sides. During the action of 
the comedy, two actors inside the horse 
were supposed to become mixed up in 
their signals. The rear legs stood still 
while the front legs kept on going until 
the horse was stretched to three times it? 
normal size. 

Such orders are all in the day's work 
for the propmaker. Requests for trick 
fountain pens that pour out ink when the 
point is pressed against paper, for rubber 
stirrup straps that stretch and then fly 
back when a comic starts to mount a 
horse, and for trunks that are designed so 
they fall apart when a string is pulled, 
are comparatively easy ones. 

An expanding turkey which was ordered 
last year, however, was not so simple. Il 




CROCKERY 
MADE TO BE 
BROKEN 

The pitcher at 
the right was 
made by coating 
the inside of the 
mold with plas- 
ter of Paris. 
Taken from the 
mold and given 
a coat of paint, 
it looks heavy, 
andmakesareal- 
istic crash when 
shattered before 
the microphone. 
Wax objects do 
not register well 




This comedy taxicab was covered 
accessories designed to bring la 



with queer gadgets and 
ughs from movie fans 




STRANGE DEVICES USED TO MAKE 
SOUND EFFECTS MORE REALISTIC 

The antics of two comedians when cartridges exploded 
in a camp fire made a funny scene, but the sound that 
the audience heard was made by exploding firecrackers 
in a garbage can, as is shown in the photograph above 
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was made of special rubberized 
fabric and contained a heavy 
rubber balloon. In the comedy 
in which it was used, bushels of 
dressing were stuffed into the 
turkey, the dressing being shoved 
down through a hole in the table 
while the balloon expanded far- 
ther and farther until the bird 
was the size of an ostrich. When 
a knife was stuck into the bird 
at the Thanksgiving dinner, it 
collapsed to the size of a robin. 

Another puzzler for a Holly- 
wood prop designer was a breath- 
ing cake for a Hal Roach "Our 
Gang" comedy. Five children 
had gathered around a birthday- 
party table when the huge frosted 



A fragile chairweigh- 
ing one pound, and a 
stalk of the yucca, 
from which it was made 



cake in the center 
began to breathe, ex- 
panding and con- 
tracting while the 
guests' eyes popped 
out in amazement. 
The cake was cov- 
ered with rubberized 
fabric over which 
the frosting was 
placed. A battery of 
small balloons en- 
circled the cake be- 
neath the outer cov- 
ering. Off-stage, 
workmen pumped air in and out of the 
balloons, producing the appearance of 
breathing. 

The other day. a comedian on a Holly- 
wood set reached for a broom, intending 
to frighten his co-star with a playful tap 
on the head. Instead, his hand grasped a 
sledge hammer. Swinging it in a great arc, 
he crashed it down on the skull of the 
other actor. The blow was so hard that 
it broke the hammer. However, the com- 
plete tool weighed only three ounces and 
the head and handle, both made of desert 
yucca, were stuck together with two tooth- 
picks and a little mucilage. 

Every fall, Hollywood prop men scour 
the desert foothills of Southern Califor- 
nia, fighting rattlesnakes in their search 
for yucca (Continued on pui>e 114) 
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A basement rifleman shooting at 
an ingenious target on which tiny 
glass ducks are swung around by 
a rotor propelled by wind from 
an electric fan. The arrangement 
of the target is shown at right 



NOT long ago, there de- 
scended upon a few 
hundred acres of 
Northern Ohio soil a 
big army armed with little guns. 
The small-bore marksmen of the 
country were congregating for 
their grandest event of the year, 
the National small-bore matches, open 
only to persons who find excitement and 
fun in shooting .22-caliber rifles. 

Although this national match, which 
takes place every summer at Camp Perry, 
provides a cross-sectional view of one of 
the most popular sports in America, its 
week of crowded activities is only a drop 
in the bucket when compared with the to- 
tal of small-bore activity. In every town 
and hamlet from the Southwest to the 
heart of New York City, you can hear the 
crack of the little "twenty-two." It casts 
its magic spell over small boys and tot- 
tering granddads alike. 

That shooting is a leading hobby is in- 
dicated by figures prepared by the Na- 
tional Rifle Association, which governs 
recreational shooting activities and acts 
as a sort of clearing house for informa- 
tion on the sport. There are, according to 
the estimates, at least 100,000 junior 
shooters who burn up powder more or less 
regularly, boys in their teens for the most 
part — and girls, too. Then there are some 
250.000 grown-ups who are known to be 
active in rifle shooting. In all. there prob- 
ably are more than a half million persons 
in the United States who are capable of 
hitting something when they shoot at it. 
Some are expert shots, others arc just 
shots, and the great majority are prob- 
ably more skilled in the art of shooting 



Small - Bore 



ENLISTS ARMY 



the chief reason is that guns and ammuni- 
tion of this caliber are not expensive. A 
airly accurate "twenty-two" can be pur- 
chased for less than five dollars, although 
you can pay several hundred dollars for 
a gun of the same caliber, if you want to 
do so. The .22 long-rifle cartridge, the size 
used for most serious small-bore shooting, 
is accurate enough to satisfy the most ex- 
acting; yet it is small enough to permit 
'ts being used indoors in the average 
Kisement, without disturbing the entire 
neighborhood. 

You will find the typical rifle 
club or other collection of shoot- 
ers to be a diversified crowd. 
Here, for instance, is a marks- 
man whose idea of Heaven is 
a place where he can lie for- 
ever on his stomach and put 
one bullet after another into a 
little black circle in the center 
of a square of cardboard a hun- 
dred yards away. He is the 
typical target shooter, the type 
that probably leads in point of 
numbers. 

But there are thousands of 
riflemen who care little or noth- 
ing about straight target shoot- 
ing. They demand something 
more exciting, something with 



than many a military 
man. 

Although this sizable 
army of shooters is strict- 
ly a bunch of hobbyists 
who go in for guns and 
bullets as enthusiastical- 
ly as other people fol- 
low amateur photography 
or stamp collecting, it is 
providing, as a sort of 
by-product, an important 
reserve force that would 
be valuable in event of 
war. Doubtless, too, 
many a highwayman has 
had his career termi- 
nated suddenly because 
some bank clerk or gaso- 
line-station operator was 
an amateur shooter. Con- 
gress has recognized the 
importance of amateur 
shooting, and has done 
much to encourage it. 
Unfortunately, the de- 
pression has made nec- 
essary a curtailment of 
this encouragement in re- 
cent years. 

Most of the firearms 
used by amateurs are of 
.22-caliber size. Perhaps 




Another mechanical target, with a glass deer mounted on a 
bicycle wheel which is turned by a small electric motor. A 
piece of boiler plate protects the wheel from stray shots 
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more action in it. Among them we find 
the crow and woodchuck hunters, tin-can 
marksmen and the like. 

And then there are some gun fans who 
seldom shoot at all. They frequently 
have a large-sized arsenal, but a surpris- 
ingly small supply of ammunition. In this 
group are the collectors of firearms, and 
the amateur craftsmen who construct spe- 
cial stocks, or even make entire guns that 
rival commercial products. In fact, many 
active riflemen find pleasure in construct- 
ing their own gun stocks and making 
other alterations that fit their firearms 
more closely to their personal tastes and 
needs. 

One of the simplest, yet most interest- 
ing of outdoor targets consists of noth- 
ing but a brightly colored disk of wood 
measuring about one-fourth by one and one- 
fourth inches, and equipped with a metal 
pin so that it can be fastened to a tree, 
fence, post or other support. The disk re- 
sembles a checker piece, and breaks when 
it is struck by a bullet. These inexpensive- 
disks have become so popular for "plink- 
ing" targets that they are sold by the 
thousands. 

Another novel shooting sport makes use 
of an elephant target. This is a picture 
of a running elephant that is divided into 
blocks of various shapes. Each division is 
assigned a definite value. A hit in a tusk, 
ear, tail, lip, or trunk counts nothing, 
these being the least vital spots. A hit in 
the head or flank counts three; in three 
body areas, four, four, and five, respec- 
tively; near the heart, six; near the brain, 
seven; in any leg, seven; the backbone, 

At right, the trigger of a rifle is being 
"'weighed" to determine the pressure re- 
quired to fire it in actual target work 



Below, and at right is a 
sighting machine. A card- 
board target is moved by 
cables until it is lined 
up with the sights, and 
the "hit" is recorded by 
an electromagnetic marker 






A weighted pipe being used 
to steady a light pistol by 
absorbing small vibrations 
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The sighting machine in use. The bullctless 
rifle is shot by pressing an electric button 



eight; a direct hit in the heart, nine; and 
the brain, ten. Normally, the elephants 
are shot at from fifty feet with pistol, or 
100 feet with rifle, five shots being fired 
in fifteen seconds; or some similar com- 
bination can be employed. In all, the ele- 
phant target provides something different 
for shooters. It measures twelve by eight- 
een inches, and is printed on heavy card- 
board. 

This idea of using printed images of 
game animals as targets has been devel- 
oped into a series of colored paper tar- 
gets on which the animals are depicted 
life size. Some pictures have a superim- 
posed bullseye, with the center over the 
most vital spot. Most of the animals and 
birds are pictured in a running or flying 
position, so that the targets can be mounted 
on light cardboard or cloth stretched over 
a frame, and equipped with a cable-and- 
pulley mechanism to move them across 
the field while the shooter bangs away. 
By using colored paper stickers to cover 
up bullet holes, the life of such a target 
can be prolonged indefinitely. Among pa- 
per targets available are those showing a 
running deer, elk, and rabbit; standing 
rabbit; flying pheasant, duck, hawk and 
quail; standing deer; sitting hawk; and 
running pheasant, fox, and small deer. 

Mechanical targets have become pop- 
ular with small-bore shooters on both out- 
door and indoor ranges. One type of tar- 
get consists of a metal box with five pro- 
jecting bull's-eyes. When any of the four 
outer bull's-eyes are struck, they drop out 
of sight. A hit on the smaller center bull 
causes the four others to reappear. An- 
other target working in a similar way has 
a center bull's-eye flanked by two "dodo" 
heads. When the heads have been knocked 
out of sight, a shot on the bull's-eye brings 
them into view again. Such targets are 
also suitable for use with the more power- 
ful air rifles. 

An inventor recently perfected a sight- 
ing device that provides shooting exper- 
ience without the necessity of firing a 
cartridge. The shooter reverses the usual 



29 



Copyrighted mal 



process and moves the target instead of 
the gun. The target consists of a card- 
board sheet with a bull's-eye printed on 
one side. This is attached to a pair of 
cords which can be moved by operating 
control wheels attached to the gun rest. 
The rifle or pistol is held securely by the 
rest. 

The shooter sights along the barrel, and 
by means of the cords moves the target 
until it is apparently in position for a 
bull's-eye hit. Then he presses an electric 
button, which causes an electromagnetic 
device to force a pencil against the back 
of the target, making a dot at the point at 
which a bullet would have hit if one had 
been fired. Before the "firing'" is started, 
the gun is sighted accurately on the spot 
at which the mark is made. The inventor 
believes that his device will be of value to 
police departments, rifle clubs and other 
groups desiring shooting practice without 
the shooting. 

Shooters who are fond of card playing 
have been provided with a target designed 
for "poker shooting." This is a printed 
layout of playing cards, with two jokers 
and two "M" cards that count as misses. 
Draw or stud poker can be played. Frank 
P. Carey, inventor of the target, has sug- 
gested that any betting involved be done 
with .22-caliber cartridges instead of 
money. One poker target is good for at 
least fifty shots from a .22-caliber pistol 
or rifle. 

The building of small indoor ranges, in 
basements usually, is becoming a popular 
activity among shooters. Such ranges are 
easily set up, when space is available and 
a suitable back stop can be arranged for 
keeping bullets within bounds. Heavy 
timbers or sheets of boiler plate set at 
proper angles to prevent dangerous rico- 
chets can be used. Another way of stop- 
ping bullets is to use a metal funnel de- 
vice manufactured for the purpose. This 
apparatus catches the bullet, allows it to 
spin around a while until its energy is 
spent, and then drops it into a container 
from which the accumulation can be re- 
moved for melting, to recover the lead. 

When conditions are unfavorable for 
regular small-bore firearms, excellent 



shooting can be done 
with one of the high- 
powered air rifles or 
pistols available. These 
guns use compressed air 
charges instead of pow- 
der, for propelling spe- 
cially shaped lead slugs, 
steel or lead balls, or 
feathered darts. They 
are remarkably accu- 
rate, particularly over 
short ranges; and most 
of them shoot hard 
enough to kill rodents 
and other small game. 

The holding of novel 
competitions is becom- 
ing a common practice 
of gun clubs. In addi- 
tion to straight target 
shooting, all kinds of 
freak target games are 
employed to arouse in- 
terest of visitors. Such 
events are really shoot- 
ing carnivals, with visi- 
tors paying so much for 
the privilege of shoot- 
ing. In addition to rais- 
ing money for club ac- 
tivities, these gun car- 
nivals usually attract 
many prospective members who may join. 

Inventive genius apparently knows no 
bounds when it comes to working out 
unusual ways of using up powder and 
lead. The Zeppelin Rifle Club of Akron, 
Ohio, for instance, staged a shooting car- 
nival that included elephant hunts, tiger 
hunts, and other big-game activities. Tiny 
glass elephants normally intended for use- 
as watch charms were employed as tar- 
gets in some of the shooting games. Elec- 
tric motors, old washing machines and 
other odds and ends were used for op- 
erating moving targets. 

But in spite of the many byways of 
shooting, the very foundation of the small- 
bore sport in America is straight target 
competition. 

While much shooting is done in base- 
ments and fields by persons who care lit- 





A mechanical tiger target operated by an old washing machine 
motor. The object is to shoot out the small glass disk seen 
in the man's hand. This represents a vital spot in the animal 



tie or nothing about competitive matches, 
the rifle club provides for others the op- 
portunity to match their skiH against rival 
gun artists. Competitive small-bore shoot- 
ing is done generally at ranges of fifty, 
100 and 200 yards, and at fifty meters. 
The fifty-meter range was used officially 
for the first time in 1934. In addition, 
there are rifle targets available for ranges 
as short as fifteen yards, and pistol targets 
for ranges from twenty-five feet up. 

One of the most interesting .22-caliber 
competitions is the Dewar match, the 
American part of which is shot at t he- 
annual Camp Perry small-bore meet. The 
competition is between an American team 
of twenty shooters and an English team 
of the same size. Scores of each team art- 
sent by mail to the other country. In the 
1934 match, the English team completed 
its shooting first, and one of its mem- 
bers made a perfect score of 400. Not to 
be outdone, Sam Bond of the American 
team hung up a similar perfect score at 
Camp Perry later in the season. 

A noteworthy fact about target shoot- 
ing is that instances of accidental injury 
on properly constructed and supervised 
ranges are extremely rare. The man or 
woman who is familiar with firearms and 
who finds pleasure in shooting them has, 
in almost every case, developed a proper 
respect for their power and a love for 
them as a hobby tool. That is the atti- 
tude of the typical shooting hobbyist, and 
it leaves no question as to the wisdom of 
encouraging the inborn and thoroughly 
American liking for firearms, inherited 
from a proud ancestry of pioneers and 
frontiersmen for whom the squirrel rifle 
was both a weapon of defense and a 
means of obtaining food. 

The erowth of cities and the increase- 
in urban life with its sedentary occupa- 
tions have tended to reduce the oppor- 
tunities of the American to indulge his 
enthusiasm for the rifle and the moving 
target. Promotion of rifle matches every- 
where now is enabling him to shoot. 



Lcft.targetsusedinthc new 
game of Gofort. which com- 
bines the thrills of target 
and game shooting. Targets 
arc mounted on the reels 
shown above, and exposed 
by pulling the various cables 
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Worn-Out AutoTi 



REBUILT BY NEW PROCESS 



NEW tires for old are offered today's motorist. Instead 
of discarding a casing worn out by twenty thousand 
miles or so of service, he may have it "rebuilt" by 
modern scientific methods. He gets back a tire that looks and 
wears like a new one, according to specialists in the work, but 
costs only half as much. 

Photographs on this page, made especially for Popular 
Science Monthly, show how the process is carried out in a 
typical shop. It consists of removing all traces of rubber 
adhering to the body of the tire and forming a brand-new 
tread upon it, much as a shoe is resoled. Since the body alone 
represents sixty percent of the 
cost of a new tire, an appreciable- 
saving results. 

Recent developments in motor- 
ing have helped spread the new 
fashion of rebuilding tires, and 
multiplied the number of shops 
specializing in it. The body of a 
modern tire, expert rebuilders point 
out, is far stronger and more re- 
silient than that of former types. 
Concrete roads spare it the bruis- 
ing blows of rocks, ruts, and road 
bumps. Hence, it may still be good 
for long service when the rubber 
tread, worn down by the powerful 
braking and quick starts of pres- 
ent-day cars, is almost gone. A 
careful examination is always given 
to make sure the body is intact, 
for rebuilding is feasible only when 
it is free from breaks and signs of 
weakness. 




IThe first step in rebuilding 
a worn-out tire. With a long, 
sharp knife made of file steel, 
a workman pares off the old rub- 
ber in strips, going as close t i 
the cord as he can with safety 




NEW TREAD STOCK APPLIED TO CORD 

Q The body of the tire is given two coats of rubber cement. 
O as shown in the small picture. Then raw tread stock like 
that used in new tires is applied to cover the top and sides 



4 



NEW RUBBER BONDED ON BY VULCANIZING 
As the final process, the new tread is vulcanized to the body 



a steam-jacketed curing mold. The new rubber fills the spaces be- 
tween the cords and forms a perfect bond. The tire is now ready for use 
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ROBOT SMOKER AIDS CIGARETTE STUDY 




Left, robot smoker 
puffs a cigarette 
and separates the 
smoke intoitscom- 
poncnt parts for a 
study of nicotine 
and stain removal 



In oval, preparing 
experimental mod- 
els of filters to 
take objectionable 
substances from 
cigarette smoke 



A means of divesting cigarette smoke 
of fifty to seventy-five percent of its nico- 
tine, and most of the tarry distillate that 
causes stains, is the reported discovery of 
Prof. F. Almy, Ohio State University 
chemist. It may be incorporated in a 
diminutive device that is built into a cig- 
arette holder or inserted directly in a 
cork-tipped cigarette. The device draws 
the smoke throuch a cotton pad and a 
chamber filled with granules of activated 
carbon. The first removes the tarry sub- 
stances; the second, the nicotine. Tests 

NEW DRINK 
DISPENSER 
FOR AUTOS 

With a new drink 
dispenser attached to 
the paneling of his 
car, a motorist may 
now slake his thirst 
while driving. The 
container, held in 
place by a spring 
clip, has a cup at- 
tached to its lower 
end. To get a drink, 
the motorist presses 
a plunger in the side 
of the container and 
releases the cup by 
giving it a partial turn. The container is 
heavily insulated so that cold liquids 
placed in it are kept cold, and hot liquids 
are kept hot, for long periods of time. 




Drink container for 
automobiles, showing 
how cup is detached 




with a robot smoker, that automatically 
smokes a cigarette and analyzes its smoke, 
led to the choice of the materials employed. 



SNOWSHEDS JOIN LONELY 
MOUNTAIN POWER HOUSES 

Snowsheds have found a new use in 
the mountains of California, where they 
enable workers of a great hydroelectric 
plant to travel to and from their homes, 
and to get from one power house to an- 
other. Since it is not uncommon for snow 
to be piled ten feet deep after a severe 
storm, the snowsheds often afford the 
only means of getting about for those 
without snowshoes. The sheds resemble 
those used to keep railroad tracks clear. 



TESTS SHOW THAT GERMS FLOAT IN AIR 

By spraying germs into a 
huge metal tank lined with 
glass, William F. Welk, 
Harvard School of Public 
Health sanitation instructor, 
is learning new facts about 
the spread of disease. Con- 
trary to prevailing medical 
belief, his tests are reported 
to indicate that minute 
droplets of moisture expelled 
in the act of coughing or 
sneezing do not settle rapid- 
ly to the floor but float in 
the air, with any germs they 
may contain, for a consider- 
able period. The germs, 
moreover, do not die quick- 
ly but may live for hours. 
The tests may affect air- 
conditioning plant design. Samples of air being withdrawn from tank for germ test 





From this complicated switchboard behind the scenes, hands and 
plays of expert bridge players arc flashed before the spectators 



ELECTRIC BOARD REPRODUCES BRIDGE GAME 

Below giant electric switchboard Rapid-fire work at a battery 

that shows progress of bridge game r « .1 -.1 

of switches connected with a 
giant electrical board, recently 
introduced at Chicago, enables an 
auditorium filled with bridge fans 
to follow every play in a game 
between crack players. Standing 
behind the contestants, an an- 
nouncer speaks rapidly into a 
telephone receiver, relaying in- 
formation to an expert at the 
switchboard, who throws the 
proper switches to flash upon the 
board illuminated letters and 
symbols which show the cards 
held by each player, as well as 
the bids and plays made. 
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Flying Whirligig 

Is Newest 
Aircraft 




Here's how new 
air monster may 
look in flight, 
using both wind- 
mill vanes and 
fixed main wing 



Diagram shows 
how revolving 
vanes, set near 
each wing tip, 
add lifting power 
and enable craft 
to alight within 
very small space 



bOOST£R,<OPTeKS 
ROTATING IN WIND $TIU*M 
HELP LIFT PLANE 




MAPS EARTH'S MAGNETISM 





A curioi's pattern of loops adorns a 
geographical globe recently exhibited by 
A. G. McXish, of the Carnegie Institu- 
tion's Department of Terrestrial Magnet- 
ism. Lines depict the earth's magnetic 
field, and center about the magnetic poles. 
The model illustrates the behavior of the 
earth as a big magnet, and demonstrates 
the daily variations of magnetic force. 



RUBBERS FIT 
IN UMBRELLA 

Completely equipped 
for rain is the user of a 
two-in-one umbrella con- 
taining a pair of rubbers 
within its handle. Tiehtly 
rolled to occupy little space, 
they are withdrawn in a 
jiffy as shown above. When 
the handle is in place, as 
below, the umbrella ap- 
pears to be an ordinary 
umbrella, in every way. 



A "FLYING WHIRLIGIG'' combin- 
ing the principles of the standard 
airplane, the autogiro, and the helicop- 
ter, is envisioned by a Glenn Dale, 
Md., inventor, just granted a patent. His 
design calls for a main wing of conven- 
tional form, having at each extremity a 
set of windmill-like vanes, or "booster- 
copters," arranged to rotate freely when 
the craft is in motion; their lift aids the 
main wing to support the machine. The 
two rotors of each set revolve in opposite 
directions. Twin propellers, flanking an 
elevated "pilot house," constitute its pow- 
er plant. They swing upward to provide 
additional lifting force during the take- 
off, and return to horizontal position for 
forward flight. The inventor foresees the 
construction of huge air liners which could 
leave the ground or alight in congested 
areas where space is limited. 



FIRES SET IN ODD SAFETY TEST 

Spectaci'Lar tests recently were made by a Maryland 
power company to learn how best to combat fires in its 
huge, oil-filled transformers. Engineers constructed an 
outdoor enclosure for the trials, set up a standard trans- 
former, and repeatedly set it aflame. From the side- 
walls, streams of water and of chemicals were spilled 
upon the blaze. As a result of the tests, an effective de- 
sign has been worked out for fire-fighting equipment 
that has now been installed to guard against damage. 





Power-plant engineers watch apparatus they designed subdue 
transformer fire purposely set in safe outdoor laboratory 
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SAFETY PHONE GUARDS 
AGAINST EXPLOSIONS 

A new type of explosion-proof tele- 
phone, exhibited in Chicago, is a recent 
addition to the roster of curious safety 
appliances developed especially for use in 
industries where dust, gunpowder, or in- 
flammable gases present the constant haz- 
ard of a blast. Not only does the con- 
struction of the instrument guard against 
the possibility of an electrical spark ignit- 
ing any combustible material in the sur- 
rounding air, but even the mechanical 
working parts have been designed partic- 
ularly with a view to reducing friction 
so that a spark cannot be produced. 



TREES MAY FORECAST WATER SUPPLY 



Tree rings help 
Harry L. Potts, Den- 
ver, Colo., water de- 
partment engineer, 
to estimate the fu- 
ture water needs of 
the city. Wet or dry 
years are recorded 
in the varying width 
of the annual growth 
rings of trees. He is 
charting the yearly 
rainfall for the past 
500 years in the area 
supplying Denver. 
The finished charts, 
he expects, will show 
how much water 
must be stored to 
meet any emer- 
gency, and may al- 
so throw light on 
whether droughts oc- 
cur in cycles that 
can be forecast. 





New sanding drum which expands to hoi fl sleeve 



TINY ENGINE FITS FLASH-LIGHT BULB 



Engineer graphs droughts and rainy spells from tree's growth rings 



IMPROVED SANDING DRUM 

Sanding drums, which save the time 
and effort of sandpapering woodwork by 
hand, are now available in improved form. 
One new type employs an especially in- 
genious method of attaching the abrasive 
sleeve. The drum itself is of molded rub- 
ber, which may be expanded by tightening 
a spindle nut. This firmly grips the en- 
circling belt of abrasive material, making 
a snug fit and providing a desirable re- 
silient backing. 



A miniature engine so tiny that a mag- 
nifying lens is needed to watch it run has 
just been completed by Lieut. -Commander 
John W. Iseman. U.S.X.R., after six 
months of spare-time work. The model, 
according to his information, is about half 
the size of the world's previous smallest, 
which is housed in a museum at Munich. 
Germany. Patterned after a conventional 
stationary steam engine, his model, Ise- 
man says, has working parts more delicate 




than those of the finest Swiss watch. When 
compressed air is fed to the model by 
squeezing a rubber bulb, a 0.03-inch pis- 
ton races up and clown in its cylinder, and 
a 0.2-inch flywheel spins with a faintly 
audibly whirring sound at speeds up to 
3.000 revolutions a minute. The amazing 
model was constructed beneath a micro- 
scope, with the aid of an especially de- 
signed precision appliance known as a Ge- 
neva lathe. Iseman made some of the 
smallest parts, including the crank pin and 
crank shaft, of beryllium metal, because 
of the difficulty of machining steel to al- 
most infinitesimal dimensions. He drew 
the intake pipe, of platinum, through a 
sapphire die to reduce its inside and out- 
side diameter, thus obtaining a tube that 
makes a common pin look like a ten- 
penny nail try comparison. Cylinder and 
valve ports, had to be made with a pre- 
cision of half a thousandth of an inch. A 
flash-light bulb provided a protecting glass 
case for the completed model. 




Builder of fly-size engine watches through 
magnifying glass while squeezing bulb for 
power. Right, engine compared with a pin 
head, showing how incredibly small it is 



PROFESSIONAL TASTER 
CHECKS SOAP MIXTURES 

Few might envy Joseph Strobl, of Los 
Angeles, Calif., his strange profession of 
tasting soap. By sampling the contents 
of the huge caldrons in which the product 
is made, as above, he can tell whether the 
mixtures have been sufficiently "cooked" 
nnd are done. Despite its apparent crud- 
ity, this test is said to show the amount 
of free alkalinity in the soap with high 
precision, revealing in a moment what 
would otherwise require three to four 
hours' laboratory work. The % f alue of this 
time-saving is shown by the fact that 
Strobl tastes seventy samples every day. 
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CARVE HUGE EYE FOR MOUNTAIN MEMORIAL 




£J~fome- c Work 



By BERTON BRALEY 



THOUGH our residence is furnished 
With the best I can afford. 
Old mahogany well-burnished, 
Antiques skillfully restored, 
Cabinets that craftsmen fashioned 

For a Ghibbeline or Guelph, 
— Yet my hobby most impassioned 
Is for things I make myself! 

Yes, there's something of a wobble 
To the tables that I cobble, 
And the chairs I manufacture 
Are susceptible to fracture 

And my cupboards lack in symmetry and tone, 
Yet the worst of my creations 
Brings me prideful tit illations 

As I murmur "It's a poor thing, but my own!" 

We've electric fans and heaters 

Gadgets intricate and new, 
Onion-peelers, omelette-beaters 

And I love to run 'em, too; 
Constantly the salesmen bring us 

Household tools — and take our "pelf," 
— But my real kick is a dingus 

That I've fashioned for myself. 

Something wrangled out of wire 
And an ancient auto-tire, 
Some mechanical appliance 
Which defies the laws of science 

But which I have planned and figured out alone, 
Though it creak and squeak and rumble, 
If it works, I'm far from humble 

As I murmur, "It's a poor thing, but my own!" 

Artisans and artists skillful 

Think me just a trifle daft, 
But my life's not truly thrillful 

Till I try my handicraft, 
Till I saw and plane and hammer. 

Build a dog-house, paint a shelf. 
And get rich, authentic glamour 

Out of things I make myself! 



With the face of 
Washington already 
looming from the giant 
memorial that Gutzon 
Borglum. famous sculp- 
tor, is carving from the 
living rock of Mount 
Rushmore, S. D., arti- 
sans are now at work on 
the likeness of Thomas 
Jefferson that will stand 
beside it. Photographs 
reproduced here illus- 
trate one of the most 
interesting operat ions — 
the carving of an eye, 
whose size is appre- 
ciated by comparison 
with the man alongside 
in the picture. The de- 
sign, curious when 
viewed at close range, 
appears startlingly life- 
like when seen from 
the base of the tower- 
ing peak. 




Size of sculptured eye shown by figure of man 




Workmen outlining the colossal eye of Thomas Jefferson. Note drill holes 

MOVING TRAIN 
PICKS UP ORDERS 



Train orders, like mail, may 
be picked up by a moving 
train with the aid of a de- 
vice produced by a Missouri 
inventor, consisting of a post 
set beside the track and bear- 
ing three detachable hoops. 
Orders are attached to the 
hoops, which are so mounted 
that a slight pull frees them. 
Thus the engineer or fireman 
may grasp a hoop without 
moving from his place in the 
cab. The two upper ones are 
for the first and second en- 
gines of a "double header." 
while the lower one is for 
the conductor's orders and is 
at the proper height for the 
step of a caboose. 




Trainman taking orders from newdevice 
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Mystery Gun Shoots Spot of Darkness 





Aiming the gun moves the black spot on screen 

npO ATTRACT customers to their toy 
■■• sections, department stores have re- 
cently exhibited an ingenious illusion rep- 
resenting an imaginary war weapon of the 
future — a gun projecting an ''invisibility 
ray" of inky darkness, in order to hide, as 
with a smoke screen, a rocket ship on 
which it is trained. A spectator may grasp 



the "gun'" himself and 
train it upon a painted 
screen, producing a black 
spot that appears to come 
from the gun itself and 
to follow its movements. 
The secret of the mys- 
terious effect lies in per- 
fect synchronization be- 
tween the "gun" and a 
projector hidden behind 
the translucent screen, 
which is accomplished 
through concealed cables 
as explained in the ac- 
companying diagram. All 
controls pass downward 
through a small tube, 
horizontally beneath the 
floor, and upward through 
another small tube. Two 
lamps are controlled from 
the gun trigger through 
wiring not shown in the 
diagram. One illuminates 
the entire screen while the 
other illuminates all but 
the spot itself, the change 
being made automatical- 
ly as the trigger is pulled. 



GUN TILTS AND 
SWIVELS ON MOUNTING 



PULLING TRIGGER. 
CAUSES BLACK 
SPOT TO APPEAR. 



SHADOW OP DISK IN PROJECTOR. 
PRODUCES PAACK SPOT THAT 
MOVES WITH "GUN" 



SCREEN 




HORIZONTAL 
CONTROL CA6LES 



Diagram shows the complicated 
mechanism that produces the 
illusion. Cables pass from the 
"gun" underneath the floor to 
a projector behind the screen 



OPAQUE DISK 
LEAR.GLASS 
NE 



AMP LIGHTS 
HEN* GUN" 
TRIGGER. 
15 PRESSED 

ARMS ROCK. 
LAMP HOUSE 
TO FOLLOW 

VERTICAL 
MOVEMENT 
OP'GUN" 

LAMP" ASSEMBLY 
TURNS ON SWIVEL 
BASE TO FOLLOW 

HORIZONTAL 
MOVEMENT OF "GUN* 



STATIONARY TUBE 
MOVABLE TUNE 



VERTICAL 
CONTROL CARLES 




SAWS AND PAINTS 
WITH ONE MACHINE 

With a curious power-driven 
machine of his own design, a 
California man can saw wood 
and then, after a slight change, 
paint with the same device. The 
outfit comprises a small gasoline 
engine, a circular saw, and an 
air-compressor. Mounted in a 
stand over the compressor, the 
saw is driven by a belt from 
the flywheel pulley of the gaso- 
line engine. By disengaging this 
belt and slipping another over 
the drive pulley, the compres- 
sor can be used to operate a 
paint spray gun. The device can 
easily be towed from job to 
job. Its inventor, a telephone 
repair man, used it to add to 
his income from small contract 
jobs near his home. 

CAMERA SNAPS HARDEST GLIDER STUNT 

While Wolf 
Hirth, German sail- 
plane expert, looped 
the loop in a glider, 
a photographer in an 
accompanying plant- 
snapped the striking 
picture reproduced 
here. Since the glid- 
er pilot has no mo- 
tive power on which 
to rely, his stunt- 
ing performances de- 
pend upon his ability 
to guide his frail 
craft into favorable 
wind currents and (o 
avoid losing too much 
altitude during the 

maneuver. Unusual photograph of difficult fea» of looping the loop in a glider 





NEW KIT HELPS MATCH 
COLORS WITH LACQUER 

Matching colors with lacquer, in paint- 
ing furniture or an automobile body, is 
made easy by a kit recently introduced. It 
consist of a set of eight cadmium-plated 
measuring cups ranging from one sixteenth 
of a fluid ounce to eight ounces, and a 
stand for storing and using them, with 
places for paint strainers, color sheets, and 
formulas, and a drawer for a paint paddle 
and a brush to clean the cups. 

BIKE GETS SPEEDOMETER 

Speedometers for bicycles are on the 
market, permitting a youngster to enjoy 
the thrill of seeing just how fast he is go- 
ing. In the model 
illustrated, the 
needle is actuated 
by a friction drive 
on the front wheel. 
The dial is at- 
tached to the frame 
behind the handle- 
bars, and reads, 
perhaps a trifle op- 
timistically, from 

zero to fifty miles Speedometer operated 
an hour. by wheel of bicycle 
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X-RAY TUBE LOOKS LIKE A BASSOON 



Shaped like a 
giant musical in- 
strument, the curi- 
ous apparatus 
shown at the right 
is actually one of 
the most modern 
types of X-ray 
tubes. Operating 
on 250,000 volts, 
it produces power- 
ful and penetrat- 
ing rays for deep 
therapy treat- 
ments. Heavily in- 
sulated cables pro- 
vidc the power 
supply and the in- 
strument is de- 
clared to be com- 
pletely shockproof . 
It was recently 
placed on public 
view in London. 




Odd view of latest-type X-ray tube now used for deep therapy treatments 



CLEANER STAYS IN PIPE 
TO ABSORB NICOTINE 



NEW DEVICE MEASURES 
THE MOISTURE IN FOG 

Continuing their experiments with ar- 
tificial means of dispelling fog, Henry G. 
Houghton and fellow scientists of the 
Massachusetts Institute of Technology 
have devised an auxiliary instrument that 
might be termed a "fog meter." The curi- 
ous device, shown above, measures the 
water contained in the fog. At the top of 
the picture may be seen a part of the 
hanging pipes that spouted a chemical 
spray in recent successful attempts to 
combat fog, a path of clear air 2,000 feet 
long and 100 feet wide being produced 
by this means. (P. S. M., Oct.. '34, p. 39). 




An ordinary pipe cleaner, kept inside a 
smoking pips of new design, serves to ab- 
sorb moisture and aids in keeping the 
smoke sweet and clean. The smoke is 
drawn through an aluminum tube with a 
slit bottom, through which droplets of 
moisture seep into a lower chamber con- 
taining the pipe cleaner. The cleaner may 
be removed and replaced, as shown above. 



MIDGET PLANE DOES A MILE A MINUTE 



Dubbed the '"sky Ilea," a midget air- 
plane just introduced in France measures 
less than twenty feet between wingtips. 
It is said to take off with a run of only 
100 yards, and to fly at a speed of more 
than sixty miles an hour. A twenty-horse- 
power motor drives the tiny craft. The 
machine shown in the photograph is re- 
ported to have flown 4,000 miles in suc- 
cessful trials. Small planes of this type, 



because of their low cost, economy of 
operation, and versatility, arc expected to 
give a great impetus to aviation as a sport. 
They can be housed almost anywhere, and 
need no large landing field. 





"Sky flea" plane recently introduced in France. It has a wing spread of less than twenty feet 



"ROPE TRICK" PICTURED 
IN CLEVER CAMERA HOAX 

Has the famous Indian rope trick actu- 
ally been performed? A photograph just 
received from England, and reproduced 
here, apparently shows a fakir in the very 
act of executing the feat. According to 
legend, the trick consists of throwing a 
rope into the air and causing it to become 
rigid so that a boy can climb it and dis- 
appear. Skeptics examining the arresting 
picture, however, will suspect that what 
masquerades as a rope is actually a rigid 
iron shaft, upon which the boy balanced 
himself long enough for a cameraman to 
snap the picture. Professional magicians 
challenge anyone to perform the trick. 
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At left, beet toppers are seen at work in a Colorado field. Above, 
a worker displays the finished product and the raw material. One 
good bushel of beets will make the ten pounds of sugar in the sack 



MARVELS OF CHEMISTRY 
BRING TO YOUR TABLE 




UGAR 



SUGAR beets— fifty million of them! 
There were enough of the big, 
white, conical roots in the moun- 
tainous pile in front of me, to lay 
in a double line from New York City to 
San Francisco; enough of them to sink the 
largest ocean freighter ever built. Forty 
thousand tons of them! A quarter of a 
million dollars' worth of sugar beets! 

Beyond the beet mountain, housed in a 
structure as big as the hangar for a giant 
Zeppelin, another mountain was rising — 
a mountain of sugar, stowed in sacks. 
Day and night a river of beets was flowing 
down from the one mountain into the big 
sugar factory at Brighton, Colo. Day and 
night, a river of sugar was flowing out of 
the factory, building the mountain in the 
great storehouse. In a few weeks the beet 
mountain would be gone, and the sugar 
mountain would fill the storehouse to the 
very roof. 

Of all the foods and delicacies that 
reach our tables, probably none has gone 
through such complex processes of man- 
ufacture as the little white crystals in our 
sugar bowls. To follow a truck-load of 
beets from the time when they are plowed 
from the ground, until the sugar in them 
is extracted to flow in a snow-white ava- 
lanche into the sacks that await it, is to 
witness one of the most spectacular op- 
erations in modern food production. 

The beet seed is planted early in the 
spring, as soon as the ground is warm 
enough to cause germination. Like wheat 
and other small grains, it is drilled in rows 
about twenty inches apart. A few weeks 
later the fields are ribboned by thick 
stands of little plants. Now come the 
blockers and the thinners. A veritable 



By 

Frank Clay Cross 



army of thousands of men and women in- 
vade the fields on hands and knees. These 
are the thinners. Ahead of them goes a 
smaller army of blockers, hoes in hand, 
who chop out regular intervals in the 
stand, leaving small bunches of plants 
every ten or twelve inches along each 
row. The thinners complete the job, pull- 
ing up every plant save one in each bunch 
left by the blockers. 

The task of the thinners is one of the 
most tedious and back-breaking drudger- 
ies known to agriculture. Most of the 
workers are Mexicans. You see them 
moving slowly down long rows of beets, 
some stooping, some crawling on all fours, 
hardly pausing as they work, hour after 
hour, under the hot sun. 

When the fields have been thinned, they 
are cultivated and irrigated at intervals 
until the beets are ready for harvesting. 
They are then plowed from the ground, 
topped, and loaded directly into the trucks 
that carry them either to the factory or 
to the beet dumps from which they are 
transported to the factory by rail. For 
many years, inventors have sought to de- 
sign some machine which would auto- 
matically cut the top off each beet as it is 
plowed from the ground, but thus far no 
satisfactory way has been found to re- 
place the human toppers who do the job 
by hand with heavy, sharp knives. 

I stood beside the great beet mountain 
at Brighton, watching the long file of 
trucks as they passed over the scales to 



be weighed, and thence to the mechanical 
unloader. As each truck came alongside 
the unloader, the truck box was tilted to 
slide a torrent of beets into a big hopper, 
from which they were quickly elevated 
fourteen feet to the top of the beet pile. 
It was awe-inspiring to realize that every 
beet in that endless stream had been 
thinned and topped individually by human 
hands. If it were possible for me to count 
the beets in that beet mountain, at the 
rate of one per second, pursuing my count 
continuously for eight hours every day 
and seven days every week, there would 
still be beets uncounted at the end of 
four whole years. Yet that pile was only 
one of many in the West. There were 
sixteen other sugar factories in Colorado 
alone, every one with a beet mountain 
beside it, and many other piles were scat- 
tered through the sugar-beet country, 
away from the factories. 

Under the mountain in front of me 
were numerous channels, filled with swift 
currents of water and so designed that 
they could be uncovered, section by sec- 
tion, to allow the beets to course down 
into them. The water carried them, bob- 
bing and tumbling like logs in a mill 
stream, into a trash house where the 
heavier debris was churned and snagged 
out of the flood. Then they were caught 
up by an elevator and lifted to the washer 
on the top floor of the factory. 

"We'll follow them right through the 
plant," my guide said. So up we went to 
watch the beets roll out of the washer. 
They were as clean, when they came forth, 
as if each had been scrubbed by a fussy 
housewife. That was not enough, how- 
ever, for as they moved toward the slicers, 
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A mountain of beets destined to 
be transformed into white sugar 



from 




they passed under the watchful eyes of a worker whose 
hand flashed among them, now and then, to remove 
imperfect beets and occasional pieces of debris that 
had escaped the mechanical cleansers. 

"One grab by that man may save several hundreds 
of dollars," my guide told me. "If a piece of wood, 
or a stone, gets into the slicers, the whole factory may 
have to stop work until repairs are made." 

The slicers are cylinders lined with knives which 
reminded me of the vegetable shredders to be found 
in nearly any kitchen. When the beets emerged from 
them, they looked much like Chinese noodles. Indeed 
they are commonly called noodles, though the proper 
name for them is cossettes. 

We could look down, from where 
we stood, to the floor below where the 
noodles, dropped from the slicers, 
moved along an endless conveyor 
above and to one side of the diffusion 
battery. This battery consists of four- 
teen big, cylindrical, iron cells, each 
one of which will hold five and one 
half tons of noodles. Men, stripped to 
the waist, were filling one of the cells, 
jamming the noodles into a manhole in 
the top of it as they poured off the 
conveyor. When that cell was packed 
full, the stream was turned into the 
next cell. 

The operation of the diffusion bat- 
tery is one of the surprises of a beet- 
sugar factory. You might suppose that 
the juice is pressed from the roots, 
like cider is pressed from apples. So it 
was in earlier times, but now the juice 
is removed by what physicists call the 
principle of osmosis. 

You can perform a simple experi- 
ment which will show you how osmosis 
works. Take a long glass tube and 
cover one end of it with a sack, made 



A centrifuge in the sugar factory being filled 
with the mixture of crystal sugar and molasses 
as it comes from the boilers to be separated 



Workers filling a cell in the diffusion 
battery with beet cossettes. or shredded 
beets, to extract the juice by osmosis 

of any minutely porous membrane. A 
small bladder will serve the purpose. Now 
till the sack with thick sirup and immerse 
it in a basin of water with the glass tube 
upright and above the water. You will 
see the liquid begin to rise in the tube. 
Eventually it will flow out the upper end. 

The explanation is that when water and 
sirup, or two sirup solutions of different 
density, are separated with only a porous 
membrane between them, they will diffuse 
through it until solutions of equal density 
have been formed on both sides. If there 
s room for the heavier sirup to expand, 
the water or lighter sirup will diffuse into 
it much more rapidly than it diffuses 
through the membrane in the other di- 
rection. If there ( Continued on page IIS) 
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NO ORDINARY CAMERA COULD 
MAKE PICTURES LIKE THESE 

The larger picture is a snapshot made at night by electric light in a New York 
Automat restaurant. The two smaller illustrations show the actual size of contact 
prints made with the miniature camera. For most purposes, the pictures are enlarged 



SEE LIKE CATS 
IN THE DARK 



IF YOU should take a stroll through the bright- 
ly lighted area of almost any American city 
after nightfall, the chances are that you would 
encounter several suspicious-looking persons 
carrying strange little boxes with stubby tubes pro- 
jecting from them. You would see them point these 
objects at theater signs, taxicabs unloading at the 
curb, attractive store windows, and pedestrians 
passing beneath brilliantly illuminated theater cano- 
pies. These are amateur photographers who have 
succumbed to the lure of cat's-eye photography, 
and find the taking of difficult nighttime photo- 
graphs with the wonder cameras of today an ab- 
sorbing hobby. 

Times Square, New York, and the adjacent 
Broadway theater district are especially attractive 
to nighttime photographers because of the excep- 
tional illumination provided by theater and other 
signs. Yet, even along this famous Great White 
Way, there are many curious folk who are frankly 
puzzled by the ultra-speed cameras. 

The writer paused in the middle of a street one 
night to photograph a particularly attractive elec- 
tric sign in Times Square. Out of the corner of his 
eye he saw a policeman hastily approaching. There 
was a look of curiosity on his face instead of the 
expected stern scowl. 

"What are you doing there?"' the officer inquired. 
"Taking a picture,'' I explained. The policeman 
grinned wisely. 

"Go ahead," he said, "but you won't get any- 
thing. There isn't enough light." 

I explained to him in detail the abilities of my 
little camera ; how it could make pictures that 
would have been considered impossibilities a few 
years ago, and how it was a close approach to the 
ideal instrument which can photograph anything 
the eye can see. 

Whenever a group of amateur photographers as- 
sembles, there usually is at least one high-speed 
miniature camera present, and a few prints are be- 
ing passed around to illustrate its latest triumphs. 
One owner of such a camera has built up a profit- 
able business by producing unusual action pictures 
of stage performances, backstage and dressing-room 
activities, cabaret scenes, party happenings, and 
the like. 

Of course, professional cameramen have not been 
slow in adopting the ultra-speed camera for diffi- 
cult work. One large news-picture syndicate em- 
ploys a man who does little else but experiment 
with ways of getting better pictures with the mini- 
ature cameras the staff men carry, as equipment 
auxiliary to their standard "four-by-fives." These 
little picture-making machines have created, in 
news-picture circles, a new field called candid pho- 
tography, because they permit making informal pic- 
tures without the subjects' being aware of the fact. 

Such stunts as photographing a stage juggler to 
show the Indian clubs in mid-air, or getting a pic- 
ture of Greta Garbo simply by snapping the camera 
at a theater screen on which her image is being 
projected, have been made possible by the com- 
paratively recent perfection of ultra-speed lenses. 
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" I mpossible" Pictures Taken at Night 
and in Poor Daylight with the New, 
Ultra-Fast Miniatures Provide Novel 
Thrills for Amateur Photographers 

By Walter E. 
Burton 



The writer poses as a burglar to show the speed of modern lenses 
film. Light was supplied solely by the match. The camera's shutt 
was left open, at lens aperture of F/2.5, as long as the match bu 



A few years ago, a camera lens whose fo- 
cal length was four and one half times its 
effective diameter was considered speedy. 
Now, however, lenses rated at F/1.5, 
which means that the focal length is only 
one and one half times as great as the 
diameter, are common. In photography, 
the method of stating the lens speed is to 
designate the ratio of the diameter of the 
opening to the focal length. The larger the 
diameter in relation to the focus — the 
smaller the ratio, in other words — the 
more light a lens will admit in a given 
fraction of a second. 

Lens designers can produce speedier 
lenses if the focus is kept small. The size 
of the glass elements does not become im- 
practical, and defects inherent in all lenses 
can be kept to a minimum. That is why, 
today, an ultra-speed camera is nearly al- 
ways a very small camera, one of the 
"miniature" types so popular among pho- 
tographers. Many of these cameras use 
thirty-five-millimcter motion-picture film. 
Others employ somewhat larger roll films, 
film packs, cut films, or plates. 

Even the fastest lens that optical ex- 
perts have been able to produce would be 
of little value in cat's-eye photography if 
it were not for the modern high-speed 
films. Because most nighttime and indoor 
snapshots are made by artificial light, and 
because such light, coming from electric 
lamps, contains mostly red and yellow 
rays, films must be sensitive to these 
colors. And so manufacturers have brought 
to a high state of perfection the so-called 
panchromatic or "every-color" films and 
plates. Such negative materials are sensi- 
tive to the blue light that affects all other 
types of plates and films, but they are 
also sensitive to greens, yellows, and par- 
ticularly reds. 

Such films, even when used with ordi- 




Theaters, inside and out. are favorite 
subjects for cat's-eye camera fans. A 
lighted sign was caught in the picture 
above. Right, acrobats by stage light 



nary cameras having compara- 
tively slow lenses, yield remark- 
able results. For instance, it is 
entirely possible to make an ac- 
ceptable portrait of a person by 
the light of a single match. The 
red light so common in dark- 
rooms not many years ago, and 
still used with "color-blind" and 
similar plates and films, gives 
enough illumination to permit 
photographing the darkroom in- 
terior on panchromatic film. Such 
film, incidentally, must be han- 
dled and developed in total dark- 
ness or by the light of a special 
green safelight lamp. 

And so the photographer who 
sallies forth with a high-speed 
cat*s-eye camera generally loads 
it with color-sensitive film or 
plates when he is seeking nighttime sub- 
jects, or those illuminated by late-after- 
noon or winter daylight. 

The camera in which a remarkably 
speedy lens and a fast, color-sensitive film 
have joined forces to make difficult photog- 
raphy easy, has opened an entirely new 
field to photographers. There is a mys- 
terious fascination in the making of pic- 
tures with such a camera. In fact, this 
fascination has had much to do with the 
development of the new hobby of minia- 
ture photography. 

Possibilities confronting the owner of a 
cat's-eye camera are almost without num- 
ber. He can go to a theater and obtain 
interesting and unusual pictures of stage 



scenes and even from the motion-picture 
screen, as long as he does not make a 
nuisance of himself by obstructing the 
view of other patrons. Circuses offer end- 
less possibilities, even if the cameraman 
cannot attend a daytime performance. The 
field of informal home portraiture — snap- 
ping Junior while he is laboriously build- 
ing a block castle on the nursery floor, or 
capturing a picture of the lady of the 
household while she is carving a juicy 
raisin pie in the kitchen — is attractive be- 
cause it provides priceless souvenirs which 
would be unobtainable by ordinary photo- 
graphic means. Many restaurants are 
lighted brightly enough to permit the 
making of ex- ( Continued on pane 120) 
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RESTORE OLD INDIAN VILLAGE 



Workers completing the restoration of 
a primitive Indian earth lodge, under 
the supervision of members of thetribe 



SNOWSHOE-SHAPED RACKET 

MAKES TENNIS EASIER 

Designed to distribute strain evenly, a curious new 
tennis racket has made its appearance in England. The 
shape of its frame suggests that of a snowshoe. Branch- 
ing arms form a "V" with a short handle at their bot- 
tom and a webbed oval for striking the ball is enclosed 
between them at the top. The inventor of the new 
racket is F. W. Donisthorpe, professional tennis cham- 
pion of Great Britain in 1924-1025 and an international- 
ly famous player of the game. 




An Indian village 
supposed to be 200 years 
old is being restored by 
Civilian Conservation 
Corps workers near Bis- 
marck. N. D., with the 
assistance of Indians of 
theMandan tribe. whose 
ancestors inhabited the 
original village. The 
earth lodges it con- 
tained, which are now 
being reproduced, were 
formed by a framework 
of heavy timbers, covered 
over with willow rods, coarse 
swamp hay, and finally earth 
and sod. Such lodges were 
waterproof, cool in summer 
and quite warm in winter. 



Heavy timbers of the lodge being put into place 

They ranged in size from one family homes 
to ceremonial lodges and lasted fifteen 
years or longer. Their inhabitants were a 
peace-loving agricultural tribe, fond of 
elaborate ceremonials and of tattooing for 
personal adornment, which caused them 
to become known, in sign language, as 
"the tattooed people." 




HARD NEW ABRASIVE RIVALS DIAMONDS 

Since the hardest material ever pro- 
duced by man, named boron carbide, was 
introduced to industry not long ago, it has 
found many uses. Crystals of the new sub- 
stance, called '"synthetic black diamonds" 
because their hardness approaches that of 
ical diamonds, are employed where only 
natural gems have served before. Dies of 
the new material have replaced diamond 
dies for drawing wire to great thinness. 
Bearings in electric meters and other deli- 
cate instruments are made from boron 



Locomotive turning itself under its own power 

LOCOMOTIVE'S POWER 
OPERATES TURNTABLE 

English locomotives steaming into 
King's Cross Station, London, can now 
turn themselves around under their own 
power. A single-wheel tractor, geared to 
the turntable itself, is powered by a two- 
cylinder vacuum engine operated from the 
brake lines of the locomotive. When the 
engineer has run his locomotive onto the 
turntable, the fireman connects the vac- 
uum brake pipe on the engine to a pipe on 
the tractor. The suction sets the double- 
acting oscillating cylinders operating. 




carbide. Its superior hardness to all other 
artificial abrasives has led to its wide use 
for cutting and lapping the new hard al- 
loys used in modern tools. 

A unique property of boron carbide, 
distinguishing it from other artificial abra- 
sives, is that it may be melted and formed 
into molded shapes. Thus, high-pressure 
nozzles for blasting with sand or other 
materials may be made entirely of boron 
carbide, without the use of any bonding 
material of inferior hardness. Ordinary 
nozzles become worthless in a short 
time from the cutting action of the 
abrasive stream. 

Boron carbide is known to chemists 
as a compound of boron and carbon, 
and has been a laboratory curiosity 
for vears. 



Left, lumps of boron car- 
bide as it comes from the 
furnace where it is made 
from boric acid and coke 

Below are shown noz- 
zles and other products 
made from the hard new 
material forabrasive use 



Sand blasting with a nozzle made of boron carbide 
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The Maxim Gorki, Soviet educational plane, said to be the largest land 
plane in the world. Right, cutaway view shows arrangement of interior 

Newspaper Printed 
on Plane in Flight 

A MONSTER airplane that carries a 
printing plant aboard is the Soviet's 
latest tool to educate the masses, 
in flying trips to outlying districts. Named 
the Maxim Gorki and called the largest 
land plane ever built, the huge machine 
measures 210 feet in wing span and weighs 
forty-two tons when ready for flight. 
Eight motors totaling 7.000 horsepower 
propelled it at a speed well in excess of 
two miles a minute, in recent successful 
flight tests. 

The printing plant contains all the 
equipment necessary for issuing a com- 
plete newspaper during a flight. A rotary 
press designed especially for the plane 
prints as many as 10,000 copies an hour 
of an illustrated paper of twelve- by six- 
teen-inch size, for distribution on landing. 
Pictures taken during flight are prepared 
for the paper in a photo-mechanical lab- 
oratory aboard. 

Movie shows may be given the populace 
by a folding screen carried in the rear of 
the plane and set up on the ground so 
that 10,000 spectators may view the show. 
The movies are thrown on the screen 
from a projection room within the plane, 




The printing press aboard the Maxim Gorki, 
which turns out 10.000 copies per hour of a 
newspaper while the airplane is in flight 



The radio room, 
with its high- 
speed equipment 



through a window in the 
fuselage. 

Speech and music , f rom 
a microphone or phono- 
graph within the plane, 
may be broadcast audibly 
so that they are heard by 
all those beneath, within 
an area of nearly four 
square miles. Other com- 
munication facilities of 
the plane include high- 
speed radio apparatus for 
transmitting routine calls 
and telegrams, and an in- 
tercommunication system 
aboard, a new departure 
in aviation. By switching 
a lever, the commander 
or navigator may address 
all occupants of the plane simultane- 
ously in order to deliver instructions; 
while at other times the system is used 
for conversations between the various 
cabins. 

Lounging and sleeping cabins for 
seventy passengers are furnished as 
comfortably as a hotel, and food is 
served from an electric kitchen during 
flight. An electric power plant of suf- 
ficient capacity to light more than 300 
fifty-watt lamps, provides current. 



Passengers taking 
refreshments in the 
plane's cozy cafe 
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Soil "Census" Helps Farmers 



The map at the right is 
a composite of 1,500 lo- 
cal maps made by the De- 
partment of Agriculture 
in its soil survey of the 
United States. Various 
types of soil are shown 
by the 250 color patterns 




HALF OF NATIONS ARABLE LANDS 




T! 



Scientists recording the 
results of alkali deter- 
mination test made with 
electrolytic bridge. Many 
other tests are made by 
the workers in the field 



TAKING SAMPLES 
OF SOIL PROFILE 

At left, surveyors are 
making recordsof texture, 
color, and density of the 
soil. Samples from the 
different land types are 
bagged and tagged for 
further examination by 
chemists in Washington 



VWO hundred and fifty dif- 
ferent color patterns bedeck 
a strange map of the United 
States that hangs upon the wall of a Wash- 
ington, D. C, office, each pattern repre- 
senting a particular kind of soil. The big 
chart is a composite of 1,500 local soil 
survey maps so far completed by the U. S. 
Department of Agriculture, which has just 
brought halfway to completion a monu- 
mental task it began thirty-five years ago 
— to survey and classify every parcel of 
arable land in the country, so that it may 
be farmed to the best possible advantage. 

Each of the thousands of different types 
of soil in the United States is best suited 
for certain plants. The task of the sur- 
veyors is to identify each soil type and 
map its occurrence; then to determine 
what crops will grow best upon it, and to 
discover how it may be improved. 

The first step in mapping a given area 
is a preliminary scouting exploration by 
an expert surveyor and one or more tech- 
nical assistants, armed with an accurate 
base map of the region. Taking samples 
of the soil at quarter-mile intervals, they 
represent it on the base map by symbols 
such as "22" for "Susquehanna fine sandy 
clay" and "45" for "Elkton loam." 

The boundaries of each type are en- 
tered upon the base map. Meanwhile, 
samples are taken methodically of each 
soil layer, to a depth of several feet, for 
more extended chemical analysis. These 
samples, together with the field maps, are 
forwarded to Washington. 

There chemists investigate the compo- 
sition of a soil by separating it into its 
component parts. The percentage of these 
constituents tells much as to the possibili- 
ties of the soil. 

Finally, in a central drafting room, the 
field sheets are revised to include this 
combined information, and are copied. 
The finished local map shows the types of 
soil in color and indicates their boundaries 
with reference to roads, houses, streams, 
lakes, and other landmarks. 
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Raise Better Crops 

ALREADY TESTED IN GIANT SURVEY 



Right, chemist starts the 
analysis of soil samples by 
separating them according 
to size of particles, as. 
coarse, medium, fine, and 
very fine sand; silt, and 
clay with colloid solutions 




PRELIMINARY 
SURVEY OF 
SOIL TYPES 

Surveyors getting 
a general idea of 
the types of soil 
before starting a 
detailed survey. As 
one explores with 
a shovel, the other 
marks a field sheet 
with numbers rep- 
resenting soil types 



L 



HOW THE FIELD SHEET LOOKS 



Above is a typical detailed field sheet, 
showing houses and other landmarks. At 
right, a surveyor sighting through the 
alidade on the plane table to get the 
location of features of the landscape 




TheM 
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with the Net 



DIAMONDS now in circulation are valued 
at $70,000,000,000. Their combined weight 
is half that of a modern locomotive. 

INSECTS have dialects just as humans do. 
A Washington, D. C, scientist reports 
crickets and katydids of the same species 
in different parts of the country have dis- 
tinguishing chirps and trills added to their 
common calls. 



ONE HALF of the shell of a giant clam is 
sometimes used by South Sea Islanders for 
a bath tub. 



ALOHA -E j 




THREE METEORS an hour is the average 
number visible under ideal conditions from 
any given point on the earth's surface. 

FISH have been caught in the Sahara 
Desert. Water from wells 300 feet deep 
brought them to the surface. It is assumed 
that underground rivers carried them to 
the spot. 



THAT . 

LONG,' 




FIGHTING FROST with dynamite is a new 
method used in the Middle West. Inter- 
mittent blasts during the night keep the air 
in circulation and prevent the premature 
frosts from damaging garden crops. 



TWO-WAY RADIO conversations recently 
took place between an operator in Sidney, 
Australia, and a cruising police-type patrol 
car in Schenectady, N. Y. 

EXAMINATION of the inner ear of a fish 
will reveal its age, according to an Eastern 
scientist. 




AUTOMOBILE FUMES kill an average of 
three Americans a day. 



WARS come when the sunspots are at 
their maximum; peace is most common 
when they are at their minimum. A French 
astronomer has reached this conclusion 
after comparing sunspot records with the 
history of the world. 
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lour Microscope Reveals 



Left, preparing the 
I silica skeleton of an 
equisetum stem for 
examination under the 
microscope. In the 
I circle is a photomi- 
S crograph of the skele- 
W ton showing the many- 
^«-- pointed projections 
' which give this plant 
its value as an abra- 
sive to smooth wood 




IThe first step in preparing a bone section. 
The bone is sliced with a fine-toothed saw 

/y A drop of balsam is heated on a slide, and 
w the piece of bone is pressed firmly into it 



4C 



3 Set firmly on the slide, the bit of bone is 
filed down until it has been made very thin 

4 After grinding to remove file marks, the 
specimen is polished on a smooth razor hone 



TO MANY persons, the word 
"skeleton" suggests graveyards, 
death, or something to be kept 
in the family closet; but to the 
owner of a microscope it indicates a vast 
wonderland for him to explore. 

Have you ever watched a man mowing 
grass with a scythe? He carries a whet- 
stone in his pocket, and frequently has to 
sharpen the scythe blade. He may wonder 
why the blade dulls so quickly when it is 
cutting nothing but soft stems. If he had 
a microscope, he could solve the mystery 
easily. He would find that it is all because 
of skeletons. 

Many plants have skeletons that are sur- 
prisingly durable and, when seen through 
your magic lenses, even beautiful. The epi- 
dermis or surface layer, of stems, blades, 
and other parts of various plants, is com- 
posed of cells whose walls are impregnated 
with silica (silicon dioxide), one of the 
most abundant of materials. Similar silica 
deposits are found in the husks or chaff, 
and in the stems of many grains, such as 
rice and wheat. 

One of the most extensive deposits oc- 
curs in the equisetum or "horse-tail" plant, 
which is commonly found along railroad 
embankments and is shaped somewhat like 
a Christmas tree. This plant also is known 
by various other names such as ''scouring 
rush." It used to be a common practice 
to dry the equisetum plant and use it to 
scour pots and pans, and smooth wood. 
With your microscope you can see why 
the equisetum made so serviceable a 
scouring material. You will find that the 
entire plant is composed of glass-like silica. 

To convert the silica skeleton of an 
equisetum stem or grass blade into a beau- 
tiful object for the microscope, you must 
remove the organic material. Tlacc a small 
quantity of concentrated nitric acid in a 
test tube, drop the small pieces of plant 
material into it, and boil it over a gas or 
alcohol flame, taking care to keep it off 
your hands and clothing. Always hold the 
test tube with its mouth away from you, 
and heat it gradually, so that the glass will 
not crack. It is a good idea to have a 
generous supply of some kind of alkali 
solution handy, to douse on the acid if it 
spills. When the acid and its contained 
specimens are being heated, brown fumes 
usually form in the tube above it. 

After the acid has boiled for a half 
minute or so, set the tube aside to cool; 
then fill it half full of water, to dilute the 
acid. Neutralize the acid by adding, a 
little at a time, some of the alkali solution. 
Bubbles of gas will form rapidly. When 
no more bubbles appear, the acid has been 
neutralized. Let the specimens, which are 
now almost entirely the silica skeletons of 
the plant particles, settle to the bottom of 
the tube. Gently pour off the solution 
above them, and add more clean water. 
In this way you can remove nearly all of 
the chemical matter in the solution. 

To transfer the fragile skeletons to a 
microscope slide with a length of glass 
tubing, hold your finger over one end of 
the tube, lower the other end into the test 
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Beauty in Skeletons 



tube until it rests directly above the ma- 
terial you desire to capture, and then re- 
move your finger. This releases the air 
imprisoned in the glass tube, causing the 
solution, carrying the specimens, to be 
forced upward by atmospheric pressure. 
By putting your finger over the end of 
the tube again, you can lift the solution 
with the tube. 

You will find the silica skeletons to be 
objects of great beauty, particularly if ex- 
amined with dark-field illumination or by 
polarized light. You can trace with ease 
the outlines of the individual cells that 
made up the plant tissue. At a magnifica- 
tion of 400 diameters or so, you can see 
the peculiar characteristic markings in the 
walls of many of these cells. Details of 
the hairs, stomata (breathing pores), and 
other structures will be found to be per- 
fectly preserved in crystalline silica. 

You will find it entertaining to examine 
various specimens of plant material for 
their silica skeletons. Take, for instance, 
a bit of the hull from a yellow canary 
seed. Its silica framework presents a com- 
plicated appearance, looking like parallel 
rows of knoblike formations interlaced 
with wavy lines running in parallel paths. 
Hairs found on the chaff-scales of most 
grasses are reenforced with silica. 

'C'OR sheer beauty, there are few silica 
* formations to rival that deposited in 
the equisetum tissues. The epidermis or out- 
er cell layers are especially rich in the de- 
posit. Examine a dry specimen, and then 
one immersed in water or balsam. You will 
discover that the entire surface is covered 
with what appear to be the spiked ends of 
tiny war clubs. Along the edges and places 
where the epidermal layer has been folded, 
these knobs stand out prominently. 

Notice particularly the arrangement of 
the silica particles. A study of the speci- 
men will reveal that there is order in the 
apparent confusion. Some particles seem 
to be arranged in parallel rows. But the 
most beautiful forms are produced by those 
that group themselves into ovals, resem- 
bling tiny jeweled necklaces. Here and 
there you can see a particularly compli- 
cated arrangement, the particles arranging 
themselves like a many-stranded necklace 
spread out in a form roughly square, with 
curved corners. These deposits generally 
occur in pairs. They mark the locations of 
the stomata, or breathing pores. 

In the animal kingdom, the skeleton is 
highly important. Insects wear theirs on 
the outside, in the form of layers and 
plates of chitin, a remarkably durable sub- 
stance. The shells of many sea animals 
serve as skeletons. Among the higher ani- 
mals, the skeleton is a bony framework. 

It is such bone that is to be subjected 
to the scrutiny of your microscope. You 
can use any bone that is available, al- 
though it is desirable to inspect as many 
different kinds as possible. Whalebone, 
beef bone, the bones of chickens, hogs, 
sheep, and a host of other animals ought 
to be easy to obtain. 

Preparing a bone for the microscope 
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INSECT STRAIGHT-JACKET 
At the right, the head of an 
insect is being studied with 
the aid of a paper cone that 
holds the bug still. Below, how 
the cone is packed with cotton 
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Magic Lantern Sets Scenes in Theater 




— 7 




Left, realistic 
scene of Genoa 
waterfront, for 
a Shakespearian 
play, as thrown 
upon stage from 
projector above 
spectators' heads 



Below, an artist 
is at work using 
brush and colors 
to depict stage 
setting on glass 
plate for projec- 
tion in a theater 




SCENERY for an entire play may be carried 
in a portfolio, through a method of project- 
ing Btage settings developed in Germany. Each 
of the desired scenes is hand-painted upon one 
or more glass plates and is thrown upon the 
stage by projectors high above the heads of 
the audience, much as a lantern slide is thrown 
upon a screen. To change the scene, it is neces- 
sary only to shift the plates in the projectors, 
transforming the stage at will into a landscape, 
the interior of a palace, or a wharf of a sea- 
port, for example. Through skillful artistry in 
preparing the glass plates, the effects attained 
are said to show startling realism. 



LITTLE DIRIGIBLE CARRIES OWN MAST 

A baby blimp that 
tarries its own mooring 
mast is the latest crea- 
tion of Anton Heinen. 
of Lakewood, N. J., in 
his efforts to popularize 
small dirigibles as pri- 
vate aircraft. The mast 
enables the craft to land 
in small airports where 
standard mooring facil- 
ities are not available. 
It is shown in use in 
the accompanying pho- 
tograph of the blimp at 
Washington. D. C, dur- 
ing a recent visit. Guy 
wires steady the mast. 



Its reflec- 
tor buttons 
make this 
car license 
shine 




Above is shown the scene projector set up in 
the theater, while two operators stand by to 
shift scenes by quick change of glass slides 





Here is a baby blimp, designed for private owner, 
moored to its own portable and collapsible mast 
which is said to enable it to land where it will 
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HARDY PLANT RESETS ITSELF 

A plant so hardy that, if uprooted by a wind- 
storm, it grabs hold again wherever it lands, is one of 
the trophies of Federal plant scientists just back 
from a seven-month search in Turkestan for drought- 
resistant varieties for introduction here. Since it 
''lands on its feet." it can take root again and sur- 
vive. Seeds of this desert grass, which is shown 
above, and of nearly 1.800 other plants, some edible 
">y livestock and others useful in checking soil ero- 
sion, were brought back by the explorers. 

CAR LICENSE GLOWS AT NIGHT 



Easy to read at night, an automobile 
license plate using reflector buttons to out- 
line the numerals is put forward by its 
inventor as a means of combating crime. 
Under the rays of a street lamp or the 
headlights of an approaching car, the illu- 
minated numerals glow brightly and make 
it easy to spot the number at an appreci- 
able distance. 
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PUTS AMERICA IN MARCH TIME 



FOR three hot hours of a June Sat- 
urday, an excited multitude in 
Drake Stadium, Des Moines, Iowa, 
watched bands from Massachusetts, 
Colorado, Michigan, Ohio, and Iowa con- 
tend for prizes in marching. The specta- 
tors cheered like football fans when the 
marchers joined 5,000 other boys and 
girls and closed the Eighth Annual Nation- 
al High-School Band Contest by a thrill- 
ing rendition of Sousa's Stars and Stripes 
Forever. 

The moment official awards were an- 
nounced, there was a rush to wire good or 
bad news to friends and relatives in com- 
munities actively interested in a contest 
between the pick of the 20,000 school 
bands which are increasing American 
harmony. Chosen by local, state, district, 
and national tryouts, the youthful con- 
testants represented the best amateur per- 
formance on reed, brass and percussion 
instruments. They were the net results of 
a boom in bands which began two decades 
ago as an outgrowth of a boom in drum 
corps described in the September number 
of Popular Science Monthly. 

Drum corps date from colonial days, 
and our first important military band was 
organized shortly after the Revolution. 
Our oldest amateur band in point of con- 
tinuous existence is the Stonewall Brigade 
Band of Staunton, Va., organized in 1845. 
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Earl Chapin May 

But the myriads of juvenile school bands 
trace their descent from the Farm and 
Trades School Band organized during 1858 
on Thompson's Island in Boston Harbor. 

Like most other amateur bands, the 
Boston organization was started by kids 
who, probably inspired by brilliant though 
brassy circus bands, made "music" through 
tissue paper spread on common hair 
combs. These hair-comb musicians were 
joined by three young violin scrapers. 
Later additions were a bass fiddle or 



TWENTY THOUSAND 

American communities sup- 
port school bands which are 
trained by experts and stimu- 
lated by colorful national 
tournaments. This amazing 
new movement, transforming 
the old "town band" into a 
crack musical organization, is 
described by Mr. May, who 
recently told of the similar 
boom in drum and bugle corps 



double bass; a saxhorn (which resembled 
the modern alto), and a cornopean, an- 
cestor of the modern cornet. 

A teacher named John Ripley Morse 
developed this nucleus into a band which 
became part of a thousand-piece organ- 
ization directed by the famous Patrick S. 
Gilmore at the Boston Peace Jubilee of 
1869. Keeping pace with the times, it won 
first place in its class at the 1929 Massa- 
chusetts Boys' Band Contest and first 
prize at a subsequent New England Band 
Contest. 

In the meanwhile, American youth ran 
amuck with the band idea. Before our 
current movement for better and bigger 
bands for juveniles was initiated, most 
small-town amateur bandsmen were terri- 
ble. I know, because I was one of them. 
As a boy cornetist, side-stepping lung 
trouble, I barged into leadership of the 
Rochelle (111.) Kid Band which grew into 
the Rochelle Military Band with a silver 
cornet painted on its bass-drum head. 

We blew blue notes in imitation of our 
elders. The local undertaker taught us 
gratis. The group disbanded every fall, 
after cashing in on Fourth of July and 
county-fair engagements. Captious citi- 
zens often cussed us. Less crabbed ones 
dropped coins into our hats and thus gave 
us a fresh start each spring. This program 
was followed by most of our tooting con- 
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THE FIRST 
FARMERS' BAND 
Right, the Page County 
Farmers' Band, of Iowa, 
all real farmers. Below, 
a diminutive bandsman 
with the helicon model 
tuba, biggest of horns 





temporaries. The Silver Cornet Band 
was colorful, but it and its public suf- 
fered from lack of professional guidance 
and systematic sponsorship. 

Contests have taken most of the curse 
out of our amateur band performances. 
Local pride has been replaced by sensi- 
ble supervision. Amateur band music 
has become enjoyable and cultural. Its 
improvement can be properly credited 
to the Landers Band Tax Law and the 
contest idea. 

Major George W. Landers, of Clarin- 
da, Iowa, started a movement in 1921 
for legislation to permit minor cities to 
tax themselves for support of municipal 
bands. The law has been adopted in 
forty-eight states. Major Landers, well 
in his seventies, is one of the few re- 
formers who have lived to see their 
reforms really working. 

The contest idea, sponsored by the 



The nattily uniformed band of Manhattan College, New York City, marching past 
the reviewing stand in a parade. Mayor LaGuardia stands back of flag at left 



National Bureau for the Advancement of Mus- 
ic, the Music Educators' National Conference 
and finally by the National School Band As- 
sociation, began in 1926 with a national band 
contest at Fostoria, Ohio. Ten states selected 
would-be champion bands by competitive elimi- 
nations. The members of each band were 
selected by section competitions. A section is 
a division composed of the same or related 
instruments, such as reeds or brasses. 

Thirteen bands — one from as far away as 
Ogden, Utah — participated in that Fostoria 
contest. Fostoria's 10,000 citizens were hosts 
to the visiting band boys, who were not allowed 
to spend a penny in the Ohio community. The 
Joliet, 111., High-School Band won on perform- 
ance, appearance, and marching, by a fraction 
of a point. 

Joliet won again at Council Bluffs, Iowa, in 
1927. In 1928, it won in its own home town, 
although Modesto, Calif., spent $15,000 of 
publicly subscribed money to send its boys' 
band to Joliet in private Pullman cars. 
The Joliet High School Band thus gained 
permanent possession of the national 
championship trophy, and could not at- 
tend the Denver contest of 1929 except 
as guest band with Director Archie Mc- 
Allister, its conductor. But the citizens 
of Joliet raised the expense money, large- 
ly through selling "Send the Band to 
Denver" buttons. 

At Denver, the Nicholas Senn High 
School, of Chicago, topped them all, in- 
cluding persistent Modesto. It repeated 
this performance at the 1930 Flint, 
Mich., contest. Then Joliet, permitted 
to reenter the arena, carried away first 
prize for all class-A bands at Tulsa, Okla. 

By this time, the official National Con- 
test had become so popular that it was 
necessary to classify the bands. Class A 
came from schools having more than 
750 enrolled pupils; class B from schools 
having from 250 to 750; class C from 
schools having less than 250 enrolled 
pupils. By 1933, when seventy-five bands 
contested at Evanston, 111., it was neces- 
sary to substitute for "first prize" in 
class A an "Outstanding Band" desig- 
nation. Joliet got away with that one, 
too. 

Bandmaster Archie McAllister might 
never have been a master of America's 
champion high-school band or president 
ex officio of the National School Band 
Association had it not been for his lean- 
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THE BOY CORNETIST 
The photograph below shows 
the author as a cornet soloist 
in his college days. He found 
horn-blowing an excellent 
preventive for lung trouble 



ing toward woodworking. Al- 
though he bought a brass cor- 
net and started a rural band 
near Joliet in his youth, he had 
gone into Montana fruit ranch- 
ing to make a living. As an 
avocation he turned to wood- 
working. His ability in his 
home workshop attracted the 
attention of the Jewish Train- 
ing Schools in Chicago, which 
engaged him to teach carpen- 
tering and manual training. He 

later went to Joliet to do similar work in its public schools. 

Archie's first band of twelve young members rehearsed 
in his carpenter shop. He started his first public-school 
band with a $2 allowance for each rehearsal. This band 
was unpopularly known as "The Disease." By choosing 
members for loyalty, as much as ability, he began to win 
prizes. Then he got a real salary as director and a trip 
for his band to Washington. D. C. 

Archie McAllister's method with the Joliet High School 
Band is typical of many of his competitors. He picks 
his players from all classes in a city of 60,000. Solo 
competitions for national prizes are among the later 
wrinkles in high-school band contests. Leonard Bradley. 
Joliet's solo-oboe prize winner, is the son of a mail 
carrier; Raymond Tremmeling, who has won national 
prizes as a clarinetist, is the son of a street-car motor- 
man; Robert Harris, prize-winning French-horn player, 
is the son of an undertaker, while Glenn Henderson, twice 
winner of the national prize for cornetists, is son of an 
electrician. And there are several farmers in that band. 

Jack Wainwright took Charles Munger off a farm near 
Fostoria and taught the boy to hold his mouthpiece 
loosely against his lips, to breathe from the diaphragm 
like a singer, to depend on his tongue for attacking a 
tone. In four years young Munger played a cornet solo 
with Sousa's Band before 20,000 visitors at the Ohio 
State Fair! 

Of course, the first step in selecting recruits and as- 
signing them to instruments is to test them for tone 
sense. An easy method is to play a tone like C or G on a 
cornet or piano, then ask the pupil to sound the same 
tone on his instrument. If the pupil can not do this 
readily, the teacher switches him to drums or cymbals 
where only a sense of time or rhythm is necessary. 

Assigning pupils to instruments depends largely on the 
teeth. If a pupil's teeth project abnormally, he is not 
destined for wind instruments. If upper and lower teeth 
overlap, they will make trouble in cornet playing. If they 
are large and meet evenly, they approach the ideal. If 
the lower teeth recede, they are almost hopeless for any 
horn with a small mouthpiece, which should be held at 
right angles from the teeth. This applies to all reed in- 
struments except clarinets, which can be played with the 
bell pointing downward at an angle of thirty-five degrees. 




The lungs, of course, figure in wind-instru- 
ment playing. Dr. James F. Rogers, of the 
United States Bureau of Education, has proved 
by statistics based on a study of hundreds of 
prominent musicians who lived between 1700 
and 1900, that players on wind instruments 
live longer than the average. In certain cases, 
playing the saxophone, the flute, or the cornet 
has definitely stayed the progress of tuber- 
culosis. But the formation of the teeth is all- 
important, for it is "tonguing," and not blow- 
ing, that makes a good wind-instrument player. 

Tone is made, primarily, on any musical in- 
strument with a cup-shaped mouthpiece, by 
the tongue's attack. Hence you will never see 
a good bandsman puffing out his cheeks when 
playing. While Frank Fitzgerald was director 
of the Rockford, 111., Military Band he might 
be the only cornetist on a march down Main 
Street, but you could hear him at all times 
above forty other instruments. He weighed 
less than 130 pounds, and was not barrel- 
chested. A dimple showed in each cheek while 
he played. But he got plenty of volume while 
hitting high C's and high E's, because he used 
his tongue properly and played with the "non- 
pressure system." 

This system was then a novelty. Under it, 
high tones were made by contracting loose 
lips, which thus did not become sore or grow 




A BAND OF 1845. First members of the Stonewall Brigade Band 
of Staunton, Va., now the oldest amateur organization in the country 
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weary from "punching" and vibration, and were not deprived 
of their natural blood circulation. The bands from Mason 
City, Iowa, and Harrison High School, of Chicago, and the 
famous band from Joliet, could not have won the three highest 
honors at Des Moines last June if their members had de- 
pended upon blowing into instead of tonguing 1 heir instruments. 

Moderately thick lips do the best work in -metal, cup- 
shaped mouthpieces. Size of player and size of instrument are 
not necessarily associated. B. A. Rolfe, distinguished band 
leader and brilliant cornetist, is notably tall and ponderous. 
Clara Bloodgood, weighing 110 pounds, plays the exceedingly 
difficult "triple-tongue" solo (written originally for the cornet |, 
Levy-Anthem Polka, on the Sousaphone, lamest of all brass 
instruments. And she doesn't get red in the face or puff out 
her cheeks, although the Sousaphone is a 
double B-tlat bass horn weighing thirty 
pounds — sometimes forty, depending upon 
the thickness of metal tubing used. 

Possibly made curious by the impres- 
sive development of school bands, Prof. 
Carl E. Seashore of the University of 
Iowa and Prof. Elmer E. Jones of North- 
western University have made 
elaborate laboratory tests on 
more than 5.000 students to 
determine alertness, rhythm, 
dexterity, precision, memory, 
and coordination of brain and 
muscle possessed by prospec- 
tive instrumentalists. 

So far, most of the amateurs 
join bands through pure love 
of music. Intelligent instruc- 
tion keeps them going. 

The Arthur, 111., High School 
has 160 pupils. Its class-C band 
of eighty-two members, di- 
rected by George C. Wall, was 
creditably placed in the second 
division at the 1033 National 
Contest. The school maintains 
a second or "feeder" band of 
twenty members. 

Four years ago the Washing- 
ton High School Band of Sioux 
Falls, S. D., had practically no 



The Harvard Uni - 
versity band in a 
fancy drill move- 
ment, forming the 
letter "H" in front 
of the stands at 
a football contest 





The seven deep-throated basses of the band of the University of Southern 
California, grouped together for a little close harmony. This band is dis- 
tinguished by its unusual uniform, consisting of plus-fours and sweaters 



Between the halves of a Yale- 
Princeton game, the Yale 
band displays a "Y" before 
the Yale cheering section 



musical experience. Director Arthur H. Thomp- 
son took hold of it. The band now permanently 
possesses a first-prize trophy won three times in 
succession in state contests. 

Winning bands must play classical selections 
with sixty or more able members and a balanced, 
symphonic instrumentation. Most class-A bands 
have 100 members. 

Lenoir, N. C., has a population of 4,000 and 
a high-school band originally sponsored by the 
local post of the American Legion. That band 
started the high-school contest idea in North 
Carolina, as a class-B band. It got so good it 
had to step up and compete, under a handicap, 
with class-A bands from cities ten times larger 
than Lenoir. But it kept winning prizes. 

Last year the North Carolina State Legis- 
lature made drastic cuts in school appropriations 
which threatened to put an end to systematic 
school music. The citizens of Lenoir promptly 
voted to pay a tax to keep its band going. 

In addition to pointing steadily toward state 
and national contests, nearly all school bands 
hope to have representation in the National 
High-School Band which is instructed by emi- 
nent musicians for eight weeks each summer at 
Interlochen, Mich. This band camp is unique. 

The 200 or more members of the National 
High-School Band are carefully selected by local 
music supervisors and by Dr. Joseph E. Maddy 
of the University of Michigan. The band feeds 
into the National High-School Orchestra. 

Dr. "Joe" Maddy, father of the Camp at 
Interlochen, believes that ten years from now 
each of our cities of more than 10,000 popula- 
tion will be supporting a genuine, all-American 
symphony orchestra. Maddy, who came, up 
from a small town band, is not a visionary. He 
is supremely practical. 
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SPECTRUM ON A PHONOGRAPH DISK 
Hold a phonograph record so that a bright 
light is reflected from its surface at a 
wide angle, and you will see the colors of 
the spectrum. The grooves on the disk act 
as a "diffraction grating" and produce the 
same effect as a glass prism. Such gratings 
are sometimes used scientifically in place of 
glass prisms for breaking light into colors 



HOW CLOUDS ARE MADE. Place a few drops 
of water in a bottle and evacuate it of air with 

the lungs as shown. A flashlight will reveal fog EXPANSION OF METAL. A metal rod 
formed in the bottle by cooling due to expansion placed as illustrated above, and heated with 

a match, moves the cardboard pointer pivoted 
at its top, thus making its elongation visible 




HEAT CONTRACTS RUBBER. Unlike most 
substances, rubber contracts when heated. The 
band stretched as in the photograph above will 
shrink when heated, and lift the heavy pliers 




DEMONSTRATING INERTIA. A book is sus- 
pended by a string as shown above, and another 
string is tied below it. A quick pull breaks the 
lower string, inertia holding the book in place 



MAGNETISM IN WIRES. A current flowing 
along two parallel wires connected at the ends 
will cause them to attract each other, due to 
magnetic fields set up. When it passes through 
a wire doubled back upon itself, the two sides 
repel each other. Picture below shows set-up 




PERSISTENCE OF VISION. A piece 
of wire, bent to form half of a figure, 
is rotated between the hands as illus- 
trated above. Your eye will see the fig- 
ure entire, because the retina of your 
eye retains the image impressed upon it 



A PRESSURE PARADOX. When an 
ordinary marble is placed against 
the nozzle of a squirting hose, as 
at the left, it will stay in place. 
Atmospheric pressure keeps it from 
being pushed away by the stream 
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FIFTEEN TIME-SAVING 

Household 

Inventions 




CHILD'S EATING SET. This practically 
unbreakable outfit will save the family china. 
The dish is divided into compartments for food, 
and has a well for the tumbler. A flange on the 
edge makes it almost impossible to tip it over 





FLEXIBLE TOASTER. This three-slice 
toaster will make one or two slices without 
wasting current, as the heaters for the empty 
chambers can be turned off. When toast has 
been made, a small heating unit keeps it warm 



INDIVIDUALPERCOLATOR. Coffee canbe 
percolated right in the cup with this clever 
device, which has a 220-watt immersion-type 
heater in the middle of the coffee basket. It 
may also be used as a heater for water or milk 




COFFEE AS YOU LIKE IT. With the auto- 
matic percolator shown above, you can be sure 
of having coffee weak, medium, or strong, as 
preferred. The dial is set for the strength de- 
sired, and the automatic control does the rest 



VERSATILE KNIFE. Cutting 
the skin of an orange, as shown, 
is one of the many home tasks 
for which this odd-shaped knife 
is suited. Two blades on the 
same side adapt it for scraping 
paint oft glass, cutting card- 
board, and many other purposes 





TOWEL RACK FOR SINK 
Towels are kept conveniently 
on this handy rack, which is 
easily attached without tools 
to the kitchen sink and is 
rigid and permanent. A sim- 
ilarmodel is available foruse 
on washbasins of usual design 



SASHLESS WINDOW. Two 
metal-bound panes of glass, 
forming this new sashless 
window for homes, slide eas- 
ily on bearings in a weather- 
stripped groove. A tempered 
spring catch snaps to lock 
the window when it is closed. 
Photo at left shows inventor 
demonstrating the use of the 
windowwitha working model 
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TO KEEP SILVER BRIGHT. The jar 
shown above contains a chemical which 
absorbs tarnish-producing vapors from the 
air in a silver drawer. It is merely 
opened and placed in the drawer, and is 
said to prevent tarnish very effectively 



NOVEL ASH TRAY. A center 
rest for cigarettes, in the safety 
ash tray pictured above, prevents 
them from igniting matches or 
stubs, or dropping to the floor 



NON-TIP BEVERAGE TRAY. 
The tray at the left makes it easy 
to carry glasses without tipping 
them over. Slots are provided for 
stemsof wine and cocktail glasses, 
and circular places for highballs 
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experimenting with SOAP and 



Raymond 
B. 

A7, 




IN THE A MAT EUR 



How fat can be extracted from foods. Carbon tetra- 
chloride vaporized in the flask condenses and drops 
onto a cloth bag holding the fat-containing substance. 
It dissolves the fat and deposits it in the flask 



CARBON - 
• TETRACHLORIDE 



AS LONG as your home 
/\ boasts a kitchen closet, 
t % you need never look far 
JL for interesting chemical 
tests. Such things as butter, gelatin, ce- 
reals, and soap maybe just household arti- 
cles to the housewife, but to the wide- 
awake experimenter they represent chemi- 
cals that enter into a host of important 
reactions. 

In the chemistry of soap alone, your 
home laboratory can provide hours of fun. 
By combining two simple substances that 
are found in every home you can make 
your own soap, or by making use of an 
inexpensive chemical you can test the 
commercial soaps sold by your grocer. 

Although butter, linseed oil, lard, or any 
fatty, greasy material can be used as a 
basis for homemade soap, the amateur 
will obtain better results if he spends a 
few cents for a bottle of olive oil. About 
one hundred cubic centimeters (slightly 
less than a half a glass) of the liquid will 
be enough for a fair-sized batch. Simply 
pour the oil into a suitable glass container 
and add a cold alkali solution made by 
dissolving fifteen grams of sodium hy- 
droxide (lye will do) in one hundred cubic 
centimeters of water. 

As the materials are mixed, a curdy 
white precipitate will form. This reaction, 
continuing for two or three days, is called 
"saponification"' and results in the forma- 
tion of the soap. In this case, the soap 
will be of the sodium-oleate type and 
glycerin also will be formed. 

When the white curd is completely pre- 



cipitated, all that remains is to remove 
the actual soap from the solution by sep- 
arating it from the water. This process, 
known as "salting," consists of adding a 
solution of about two ounces of salt dis- 
solved in four or five hundred cubic centi- 
meters of water. In a short time, the soap 
will separate from the liquid and float at 
the top of the container. It may be a 
trifle pasty at first, but it soon will lose 
its water as it dries. Eventually, the soap 
can be gathered and, after an additional 
drying period, poured into cardboard 
moulds. In color, the product will resem- 
ble Castile soap. 

If a liquid soap is 
desired, cocoanut oil 
or linseed oil should 
be used. From the 
home chemist's stand- 
point, the latter will 
probably be the least 
expensive and easiest 
to obtain. Thirty 
grams of potassium 
hydroxide (caustic 
potash) first should be 
dissolved in a mixture 
consisting of seventy- 
five cubic centimeters 
of water and fifty cu- 
bic centimeters of al- 
cohol of the grain or 
rubbing type. This al- 
coholic potash solu- 
tion then is added to 
about one hundred and 
fifty cubic centimeters 



of linseed oil. Finally, the bottle should 
be stored in a warm place and shaken at 
intervals during the next few days. 

Eventually, when the saponification is 
complete, two hundred cubic centimeters 
of a half-and-half mixture of alcohol and 
water should be added to dissolve the 
soap, giving the liquid a clear brown color. 
If desired, a really professional prod- 
uct can be made by adding some inex- 
pensive scenting oil such as oil of spear- 
mint or oil of sassafras as a finishing touch. 

The main secret in obtaining a good 
soap is to strike a balance between the 
caustic and the oil. If too much caustic 
is used, an excess will be present and the 
soap will be harsh to the skin. On the 
other hand, if too much fat or oil is used, 
the soap will be greasy. Along this line, 
you can test your own soap or any soap 
for excess caustic by touching it with a 
drop of phenolphthalein. If the drop turns 
red, there is free alkali in the soap. 

Although no one could fail to recognize 
a piece of ordinary fat, few people realize 
that this selfsame substance is contained 
in cereals and cheeses. By making a sim- 
ple piece of apparatus, the home chemist 
actually can extract the fat from such 
foods. 

The extraction apparatus consists of a 
wide-mouthed flask supplied with a tin- 
can cover and sleeve designed to support 
a test tube. Held in a vertical position in 
the neck of the flask and fitted with a 
cold-water inlet and outlet, this tube acts 
as a condenser. A piece of wire bent in 
U-shape and soldered to the underside of 
the cover so that its lower end extends 
below the test-tube condenser, serves to 
hold a cloth bag filled with the crushed 
material being tested. 

With the test material in place, carbon 
tetrachloride is poured into the flask, the 
circulating water for the condenser turned 
on, and heat applied. As the carbon tetra- 
chloride is vaporized it rises, is condensed 




ALKALINE 
SOLUTION 



Butyric acid, made from butter, shows an acid reaction when distilled 
and passed into an alkaline solution containing phenolphthalein 
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on the sides of the test tube, and drops in 
a steady stream onto the cloth bag. Being 
a good solvent for fats and oils, it dis- 
solves any extractable material that may 
be present and washes it into the flask. 

After several hours, all of the fat con- 
tained in the material under test will be 
part of the solution in the flask. To re- 
claim it, simply store the open flask in a 
warm place. In time, all of the carbon 
tetrachloride will be vaporized, leaving 
the fat. If the final solution is turbid, a 
preliminary filtering may be necessary be- 
fore finally setting it aside. 

Fats liquefy when gently heated, but 
when the temperature is raised sufficient- 
ly, they decompose. The product is an 
offensive and poisonous gas known as 
"acrolein." It is this gas that causes the 
eyes to smart when exposed to the dull, 
white vapors given off by burning, fatty 
meat. 

Because this gas is formed by the de- 
composition of the glyceride component 
of the fat. it also can be produced by al- 
lowing a drop or two of ordinary glycerine 
to fall on a hot plate; this fact makes it a 
simple matter for the home chemist to 
test automobile anti-freeze solutions for 
the presence of glycerine. 

Few people would say that an acid 
could be made from butter, yet in the 
home laboratory it becomes a simple ex- 
periment. To some melted butter in a 
flask, add enough caustic, such as sodium 
hydroxide in solution, to form a soap. 
Then, carefully add strong sulphuric acid, 
a drop at a time until the liquid gives an 
acid reaction by turning blue litmus paper 
red. This will transform the sodium buty- 
rate. formed by the reaction between the 
sodium hydroxide and the melted butter. 



into sodium sulphate and butyric acid. 

Finally, heat the mixture gently in a 
retort or a distilling flask. The butyric 
acid will distill from the liquid, and, if 
allowed to pass into a weak solution of an 
alkali colored red by the addition of a 
drop of phenolphthalein, it will remove 
the color, indicating that an acid is pres- 
ent. 

Even beef-tea cubes can be used by the 
home experimenter. By means of a series 
of simple tests he can identify the various 



substances used in their manufacture. 
First of all, the cube should be placed in 
an evaporating dish and heated until it is 
almost colorless. During this process the 
unmistakable odor of acrolein gas will be 
noticed. This indicates the presence of fat. 

When it has cooled, tasting the sub- 
stance will indicate that it is mainly salt, 
while a close inspection under a lens will 
show the same crystal formations as those 
of ordinary table salt. 

If he desires, (Continued on pagr 117) 
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Filtering Stand for the Home Chemist 

TF YOU haven't an adjustable filtcr- 
*• ing stand for your home laboratory 




you can build one easily and inex- 
pensively. With the exception of the 
metal screw, which is an adjustable 
chair glide obtainable at most hard- 
ware stores, the entire unit can be 
made from pieces of scrap wood and 
a short length of dowel. As all fun- 
nels have a sixty-degree angle, the 
support can be used for all filtering 
needs. Having two funnel holes, 
allows two filtering operations to 
be carried on at the same time. 
The angular holes can be formed 
with a rat-tail file after small holes 
have been drilled at the proper 
points. The slots in the underside 
of the base are added to the de- 
sign to prevent undue warping. 




^SAW SLOTS 3 4' DEEP 

MINIMIZE WARPING 



- adjustable - 
(chair) glide 



Detail of Set- 
Screw and Block 
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Coil-Winding 



W; 



How a weight is used to provide tension in winding a coil. 
Both hands are left free to turn the coil and guide the wire 




HAT is the most 
difficult step in 
the construction 
of a simple short- 
wave receiver? 

Pop that question to the 
average set builder and 
chances are he will name 
the chore of coil winding. 
Vet, by following a few sim- 
ple rules and handy short 
cuts, even the beginner can 
turn out plug-in coils worthy 
of a professional. 

In its simplest form, a 
plug-in coil consists of three 
individual but closely re- 
lated parts — the pronged 
form which serves as a core 
for the coil as well as a 
means of connecting it into 
the circuit, the small tickler, 
and the larger grid winding. 
If tested coil specifications 
are being followed, accurate 
values for each of these 
items will be furnished. The 
required diameter of the coil 
form will be specified in inches, the num- 
ber of turns and the kind of wire indicated, 
and directions included for spacing the 
windings as well as the individual turns. 

Naturally, the first job is to obtain 
suitable forms for the number of coils re- 
quired. In this step, the amateur can 
choose from an almost unlimited array, 
ranging from smooth cylinders of fiber 
composition to forms of white isolantite 
lilted with handles and conveniently drilled 
to take the leads from each winding. Just 
three requirements govern the choice: the 
effective diameter of the form, the over- 
all length of the coil, and the number of 
connecting prongs. 

Where cost is an important factor, many 
amateurs improvise inexpensive coil forms 
by making use of the composition bases 



of discarded vacuum tubes. Available in 
diameters of one and one eighth and one 
and three eighths inches, and fitted with 
four to seven prongs, depending on the 
type of tube, they make ideal coil foun- 
dations. 

Either of two novel methods will sim- 
plify the task of removing the glass bulb 
from the tube base. A hot water bath can 
be used to loosen the cement so that the 
bulb can be twisted loose, or the glass 
envelope can be wrapped in a cloth and 
smashed with a blow from a hammer. In 
the second method, the cloth is an im- 
portant safety precaution against flying 
glass and should not be omitted. 

After most of the glass has been re- 
moved, the remainder of the cement in 
the base can be scraped out with a knife. 
Finally, the wires leading to the prongs 
can be loosened by touching the hot tip of 
a soldering iron to the end of each prong 
and pulling the lead free with a pair of 
pliers. Since the prongs are to be used 
again as connections for the winding leads 
on the completed coil, care must be taken 
not to damage them. 

Although there are no rules regarding 
the locations of the windings on the 
forms, most amateurs find it convenient 
to place the grid coil at the bottom near- 
est the prongs and the tickler above it, 
winding them in the order named. This 
not only insures short leads to the prongs 
but also allows maximum space for the 
windings. 

The first step in winding the coil con- 
sists of drilling a small hole in the coil 
form at a point about one quarter inch 
above the bottom edge. This serves as 
the lead hole for the bottom end of the 
grid winding. The wire to be used should 
be threaded through it for a few inches 
and then wedged tightly in place with a 
short length of sharpened toothpick or 
match stick forced into the hole. 

With the end of the wire fastened 



The "walking-up" method of coil winding is 
illustrated in the circle. The winder walks 
toward the vise as the coil is turned. Above, 
the simplest way to remove a glass bulb from 
a tube base, hy wrapping it in a cloth to keep 
glass from flying, and smashing with a hammer 



Holes to Take Ends of Windings 

■ ■ J 

/ ^l! . TICKLER 
\ WINDING 
(CLOSE 

wound) 



SPACE J 
BETWEEN—- 
WINDINGS T" 
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BETWEEN — ►ij- 
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GRID 
WINDING 
(SPACE 
WOUND) 




PIECE OF TOOTHPICK 
TO HOLD WIRE 




STEP ONE 

Thread Winding 
Leads Through the 
Holes in Prongs 



STEP TWO 
Pull Tight and 
Solder Each 
Lead 



step three 



Clip Off 
Excess Wire 
and Remove 
Toothpicks 



Bottom View 




Diagram shows wiring of plug-in coil and how winding lcda are finally connected to the prongs 
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These Simple Yet Effective 
Methods Will Help You Over 
The Most Difficult Task In 
Building a Short-Wave Set 

By 

George H . Waltz, J r. 



firmly, the actual winding of the coil can 
be accomplished in any one of a number 
of ways. The so-called "walking-up" 
method consists of fastening the outer end 
of the wire between the jaws of a vise, 
holding the coil form in your hands, and 
walking toward the vise as the form is 
turned and the wire wound in place, 
rienty of tension can be applied to the 
wire in this way and a tight winding is 
almost certain to result. 

Another method consists of fastening 
a small weight to the outer end of the 
wire and slipping the coil form over a 
small-diameter rod of wood or metal 
gripped horizontally in the vise to serve 
as an axis. Both hands can be used to 
turn the coil and guide the wire while the 
weight furnishes the necessary tension. 
When a winding requires an exceptionally 
long piece of wire, the weight can be 
moved along the wire as the winding 
progresses. 

A clever stunt often used by amateurs 
who desire a tight winding that will stay 
tight is that of expanding the wire before 
it is used by placing it in a moderately hot 
baking oven for five or ten minutes. 
Wound on the form while expanded, and 
fastened at its ends, its tension naturally 
increases as it cools and contracts. 

When the final turn on the grid coil is 
reached, a second hole, of course, must be 
drilled to take the wire. Allow at least 
three inches of excess wire at the end of 
the winding, thread it through the hole, 
and finally wedge it in place with a piece 
of toothpick. Remember, each end of 



each winding must be connected to the 
prongs at the base of the form, so it pays 
to be generous with the excess. 

Just where the tickler coil is placed will 
depend on the distance required between 
the windings as given in the coil specifi- 
cations. If the spacing is indicated as one 
eighth inch, the hole for the lower end of 
the tickler should be drilled exactly one 
eighth inch above the hole at the upper 
end of the grid winding. Then, when the 
tickler is completed a fourth hole must be 
drilled to take the final lead to the prongs. 
In each case, a toothpick wedge should be 
used to hold the wire firmly in the hole. 

Incidentally, in drilling holes in coil 
forms, a small drill is not absolutely neces- 
sary. A good substitute can be made by 
grinding or filing a brad or finishing nail 
to a sharp V-shaped point. 

Once both windings are in place and 
held firmly by the toothpick wedges, all 
that remains is to connect the winding 
leads to the prongs. How this is done is 
shown in the sketches. Each wire is first 
threaded through its respec- 
tive prong so that it projects 
through the hole in the tip. 
Then, with the coil form 
held in a vise, the wires are 
pulled tight one by one, sol- 
dered in place, and the ex- 
cess clipped off. Use good 
solder and be sure that both 
wire and prong are clean be- 
fore you begin. A loose con- 
nection at a prong can cause 
all sorts of trouble. When 
the soldered connections 
have been made, the tooth- 
pick wedges can be removed. 

Although there are no defi- 
nite standards as to which 
prongs on the coil form 
should be connected to the 
tickler and which to the grid 
winding, a convenient ar- 
rangement followed by most 

Photograph at right shows how 
a commercial coil form can be 
used as a container for a coil. 
The handle is used for a cover 



manufacturers and many amateurs is in- 
dicated in the drawing of the sample coil. 
The letters F, and F 2 , P, and G refer to 
the usual filament, plate, and grid prongs 
on the conventional vacuum tube. 

In coil winding, two general types of 
coils or windings can be specified — close- 
wound and space-wound. In a close-wound 
coil, as the name indicates, the turns are 
applied close together, while in a space- 
wound unit the turns are spaced from their 
neighbors at a specified distance. Space 
winding is common on short-wave coils, 
especially in the grid coil. 

Space winding can be accomplished in 
various ways. One simple method consists 
of winding a thread or cord on the coil 
along with the wire. If the spacing be- 
tween turns is specified, a thread or cord 
of that diameter will space the turns just 
the required amount. On the other hand, 
if the number of turns per inch instead 
are given, a few trials with strings of 
various diameters soon will give the right 
spacing. (Continued on pug? 121) 





A fzw of the many types ot coil torms available to the amateur set builder. Note that some types are drilled for winding leads, eliminating this work 
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VALUABLE HINTS FOR 

V^adio Workers 




Fills Cabinet Scratches 

A SIMPLE way to remove scratches 
from radio cabinets is provided by 
a combination filler and polisher 
now on the market. Resembling a bullet, 
this inexpensive aid provides a special 
color filler as well as a polish and re- 
moves scratches from dark and light wood 
alike. First, the filler crayon at one end 
of the handy container is rubbed over the 
scratch as shown above. This fills the 
depression, and an application of the 
polish from the pad at the other end com- 
pletes the operation. On shallow scratches, 
the filler can be omitted, the polish alone 
serving to erase the mark. 

Placing the Loudspeaker 

ALTHOUGH few radio owners realize 
• it, the position of the receiver in a 
room has a great deal to do with its tone. 
First of all, it is never good practice to 
place the back of the receiver cabinet 
flush against the wall. Its rear edges should 
be at least an inch away from any vertical 
surface. If the room is long and narrow, 
a loudspeaker generally will give best re- 
sults if it is placed at one end instead of 
at one of the sides. Also, if you have one 
favorite chair in the room, it should be 
in line with the speaker but not too close 
to it; distance lends enchantment to most 
loudspeaker tones. Since every room pre- 
sents its own problems as far as sound is 
concerned, a little experimenting on the 
part of the amateur will be both interest- 
ing and effective. — L.J.K. 



Novel Telescoping 
Portable Antenna 

\17ITH the increasing popularity 
* * of the ultra-short wave lengths 
comes a new type of portable and 
ad justable antenna especially adapted 
to this kind of reception. Made of 
close-fitting sections of duralumin 
tubing in the manner of a telescope, 
it can be collapsed or extended easily 
and quickly to give the best results. 
Once the rod is in position, ingen- 
ious slip fasteners lock the sections 
rigidly in place. Designed particu- 
larly for two- and one-half- and 
five-meter work, these antenna rods 
are available for either ground, air- 
plane, or automobile stations. When 
mounted on a car, the rod is fastened 
by means of a sturdy insulator to 
the radiator cap as illustrated in the 
photograph at the right. In this 
case, the car's body and chassis 
serve as a counterpoise, a clip on the 
radiator cap acting as the terminal. 




Neon Fuse Guards Against Excessive Voltage 




\/TOST fuses protect equipment from 
*• *■ excessive current, blowing when the 
amperage reaches a certain point. The 
recently designed neon fuses shown here, 
however, are a protection against excessive 
voltages. Besides serving to safeguard 
radio receivers, voltmeters, ammeters, 
transformers, condensers, and similar 
equipment against voltage surges, they 
also can be used to test ordinary fuses, 
defective resistors, or faulty condensers. 
In each case the excessive voltage is 
shunted through the fuse. 



Soldering-iron Sheath 

IF YOU do your radio experimenting at 
K a kitchen table and must store your 
soldering iron when you are not using it, 
the inexpensive heatproof sheath illus- 
trated below will form a valuable addition 
to your tool kit. With it, there is no need 
to wait for the the iron to cool. Even the 
hottest iron, pushed into its asbestos- 
lined interior, can be stowed away without 
fear of fire. As an added advantage, the 
holder also is equipped with two collapsi- 
ble rests that serve 
as a stand for the 
iron when it is in 
use. Because of its 
heatproof qualities, 
the sheath also can 
be used to bring 
an iron up to a 
high temperature 
quickly by allow- 
ing it to remain in 
place several min- 
utes after the cur- 
New soldering-iron sheath in use, showing how the hot iron is put in it rent IS On. 





Tool Strips Insulation 

TO SIMPLIFY the problem of skin- 
ning the covering from long sections 
of wire, a new inexpensive insulation 
stripper has been developed. Suitable for 
all common sizes of wire, it consists of a 
U-shaped piece of spring steel bent in at 
the ends to form two overlapping jaws. 
A razor-edge V-cut in each jaw serves to 
cut through the insulation, allowing it to be 
pulled free. To strip insulation, all that is 
necessary is to place the wire between the 
jaws, close them, and pull. 
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Q 



• When were eyeglasses first in- 

UeStlOn: vented? E. H., Omaha, Neh. 



H 




ere s 



the A 



nswer 



A. — ALTHOUGH the earliest mention of the 
magnifying power of shaped glass appears in 
a book published in the eleventh century, an- 
cient literature tells us that the near-sighted 
Nero he'd a concave emerald to his eye 
when watching combats in the arena. 




Once Is Usually Enough 

Q. — is it true that a bee can sting only 
once, dying afterwards? — J. O. S., Alexan- 
dria, Va. 

A. — no. by experimenting with all sorts of 
victims, an English scientist discovered re- 
cently that bees often sting several times, 
carefully removing the stinger each time for 
future use. It is only when the bee is care- 
less and the victim violent, that the stinger 
is torn from the bee's body and left in the 
wound. 

Dynamite's Kick 

Q. — ix terms of pounds of blasted rock 
per pound of explosive, what is the blasting 
capacity of dynamite? — H. J.K., Buffalo, N.Y. 

A. — an expert quarryman placing a two- 
stick charge of dynamite, weighing approxi- 
mately one pound, in solid rock generally is 
satisfied if four tons of broken stone are 
thrown loose. In earth, one pound of dyna- 
mite can be expected to throw out about one 
cubic yard of dirt. 

When Is A Color? 

Q. — do colors exist in the dark, even if we 
cannot see them? — R. F. A., St. Paul, Minn. 

A. — ALTHOUGH color, as we know it, is a 
sensation caused by reflected light ot various 
wave lengths, our eyes are sensitive only to 
a limited range of frequencies. In a space 
which appears dark to the eyes, there may, 
and do, exist many radiations outside of this 
limited range. In this sense, color may be 
said to exist in the dark even though we do 
not see it. 



Good Thing Air Is Free 

R. B., Baltimore, Ml). Approximately 
twelve pounds of air are needed to burn one 
pound of coal. 

Poison Ivy's Poison 

S. A. \V\, SALT LAKE CITY, UTAH. UrUsllio!, 

a distant cousin of carbolic acid, has been 
identified as the poison in poison ivy. In 
making this recent discovery, more than 800 
tons of poison ivy leaves were used. 

Blood and Life 

Q. — does the blood die when the heart 
stops? — P. S., Cincinnati, Ohio. 

A. — tests have shown that the blood re- 
mains alive and germ-free for at least eight 
hours after death. As a matter of fact, blood 
is now collected, graded, and preserved for 
future use in transfusions. 




The Loudspeakers May 

Q. — are scientists quite sure that the thou- 
sands of radio waves in the air have no ef- 
fect on the human body? — T. Y., Tucson, 
Ariz. 

A. — although blaring loudspeakers may 
make us a race of nervous wrecks, it is 
doubtful if the radio waves themselves will 
have any ill effect on our bodies. So far, the 
only influence of radio waves that has been 
noticed is their ability to raise internal body 
temperatures. Fortunately, the human body 
can stand hundreds of times as much internal 
heat as that produced by even the strongest 
broadcasting station. 

Densest Water 

H. G. B., Detroit, micii. Ordinary water 
reaches its greatest density at about forty de- 
grees Fahrenheit. 



A Matter of Smell 

Q. — what is a vinegarroon and how did it 
get its name?— VV. B. K., Medford, Okla. 

A. — because of the vinegarlikc odor it emits 
when frightened, a species of whip scorpion 
has been given the nickname of '"vinegar- 
roon." The best known vinegarroon is a Mexi- 
can variety said to be extremely poisonous. 

Maybe It's the Spring 

Q. — ox the average, do the seasons of the 
year have any effect on the growth of chil- 
dren? — J. W. A., Atlanta, Ga. 

A. — as the result of a survey made in 
Europe, it is believed that children grow 
more rapidly durins April, May, and June 
than during any other period in the year. 

Getting Into the Air 

E. C., ramona, calif. Normally, an ordi- 
nary land plane must run several hundred 
feet before it takes off, often reaching a speed 
of a hundred miles an hour. The autogiro 
can take off in less than ninety feet at a 
speed as low as twenty-five miles an hour. 

Radio-Minded America 

L. 0. D., new york, x. y. According to 
one estimate, approximately 19,000,000 homes 
in the United States are equipped with radio, 
almost one third of this number having more 
than one set. 




Rubber Tree Shoots Seeds 



Q. — is it true that the rubber tree some- 
limes makes a rapid-fire noise like the con- 
tinuous popping of a machine gun? — G. W. 
H., East Orange, N. J. 

A. — yes. The seed pods of the rubber tree 
contain a gas which causes them to explode, 
shooting the ripened seeds seventy-five to 
one hundred feet out into space. This is nat- 
ure's method of spacing the trees. Because of 
these explosions, a rubber-tree plantation of- 
ten sounds like a shooting gallery. 

Gasping Just A Thirst 

Q. — why do we gasp or breathe quickly 
after exertion or when we are startled? — 
E. A. M., Kansas City, Mo. 

A. — when we run or work, carbon dioxide 
piles up in our blood. We automatically 
breathe faster to dilute it. The same thing hap- 
pens when we are startled. Being surprised or 
frightened, we forget momentarily to breathe 
and the carbon dioxide accumulates to a 
point where we must gasp to dilute it. 

Race of the Century 

E. VV. B., providexce, R. i. The cheetah, or 
hunting leopard, and the antelope share the 
speed honors in the animal kingdom. The top 
speed of a fast antelope for short distances 
has been estimated as sixty miles an hour. 

Good A r eivs for Fat Men 

R. B., bostox, mass. According to a recent 
study made of a group of English aviation 
students, overweight young men have, on the 
average, more (Continued on pu^e 122) 
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For a moment the car 
spurted ahead. Then, 
suddenly, it lost its 
speed. "That's always 
the way," said Withers 




Whenlfour Motor isses 



WITH a clear road 
ahead, Cy Withers 
nosed his car out 
from behind a large 
bus and stepped on the gas. For a mo- 
ment, the car spurted ahead. Then, sud- 
denly, as if bucking a strong wind, it 
hesitated and lost speed. Withers turned 
to Gus Wilson, who was riding beside him. 

"Now, do you see what I mean?" he 
grumbled. "That's always the way. At 
low speeds, she's swell, but as soon as I 
step on it to pass something, she dies on 
her feet." 

Gus rubbed the stubble on his chin 
thoughtfully. "Let's try it again," he 
suggested. ''Only don't step on it so hard, 
and when she begins to lose speed, let up 
on the accelerator for a second or so." 

Withers nosed out of line for another 
try. This time, by feeding the gas in 
spurts, he did manage to pass the bus. but 
only after a tight squeeze with a loaded 
truck going in the opposite direction. 

"Phew!" exclaimed Gus, nervously. "A 
little better, but none too good at that. 
Suppose you pull over to the side of the 
read, and we'll take a look under the 
hood." 

"Could the spark plugs have anything 
to do with it?" Withers put in a few 
minutes later, as Gus ran his skilled fingers 
over the various rods and pipes that 
sprouted from the carburetor. 

"They could, but I've got a hunch it's 
something else this time. There's a heap 
of things besides spark plugs that can 
make a motor miss." Working as he 
talked, the veteran mechanic went over 
the motor from stem to stern. Every- 
thing from the distributor to the vacuum 
tank came in for its share of attention. 

"New heater?" he asked suddenly, pat- 
ting two hose connections that led through 
the cowl wall. 

Withers nodded. "Put it in mvself 



By MARTIN BUNN 

about three months ago,'" he declared 
proudly. 

"Well, you made a fine job of the 
heater, but you certainly messed up the 
vacuum tank." 

"Messed up the vacuum tank?" Withers 
echoed, peering over Gus's broad shoul- 
ders. "I never even touched it." 

"Maybe not," Gus replied. "But you 
sure put a swell kink in this pipe that 
runs from your intake manifold to the 
top of the vacuum tank. Got a roll of 
tire tape in your tool kit?" 

After several minutes of rummaging. 
Withers emerged holding a small black 
roll. Gus stripped off several feet and 
proceeded to wrap it around the sharp 
bend in the small pipe. "There.'' he 
grunted, pressing the end of the tape in 
place. "Now suppose we try her again 
and see what happens." 

Much to Withers' surprise, the car 



CjUS says: 



Using your clutch pedal as a 
foot rest when you're driving is 
bad business. It puts a heap of 
extra wear on the clutch. The 
friction surfaces that act as the 
connecting link between your motor 
and rear end have enough to do 
without giving them extra wear 
unnecessarily. And that goes for 
the trick of holding your clutch 
down while you're waiting for the 
light to change too. 



seemed peppier as it gained speed. At 
forty miles an hour, the motor still ran 
smoothly, and as the speedometer climbed 
to forty-five and then on to fifty, a broad, 
satisfied grin beamed across Gus Wilson's 
face. 

"Well, that sure turned the trick," 
agreed Withers as the two men started 
the trip back to the Model Garage. "But 
I still don't see why bandaging that pipe 
made so much difference." 

"Ever try to suck water through a 
leaky straw?" asked Gus. "That's what 
your motor was trying to do, only the 
leaky straw was the manifold suction pipe 
that puts the vacuum in your vacuum 
tank, and the water was gasoline. When you 
tried to make room for those heater con- 
nections, you must have bent the suction 
pipe and cracked it. Naturally, air leaked 
in, spoiled the suction, and cut down the 
vacuum in the vacuum tank. 

"At low speed, the leak didn't make 
much difference. The intake manifold de- 
veloped plenty of suction, and the motor 
didn't need much gas. At high speed, 
though, it was different. Your motor 
needed plenty of gas. the manifold suction 
was less, and the leak cut down the suc- 
tion just enough so that the supply of 
gas in the vacuum tank couldn't keep up 
with the demand." 

By this time, the car had reached the 
Model Garage, and Gus directed Withers 
into the repair shop. 

"You know," Gus mused, as he started 
to work putting in a new length of pipe, 
"It's a funny thing about this garage 
business. Jobs seem to run in bunches. 
This is the third gas-feed job I've had 
this week, and the second one that's had 
something to do with the vacuum tank. 

"Monday morning, a fellow came in 
here all in a huff. Seems he'd been having 
trouble with his vacuum tank. Around the 
city, it was fine. ( Continued on pa^c 122 ) 
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ODERN-looking 
rings and other cos- 
tume jewelry of un- 
usual beauty can be 
made easily by hand from old toothbrush 
handles, combs, umbrella handles, wom- 
en's hand-bag handles and clasps, bath- 
room soap boxes, toothbrush holders and 
boxes, celluloid buttons and belt buckles, 
or any other such articles. 

If discarded materials are not at hand, 
a supply can be obtained at any five-and- 
ten-cent store, or scrap celluloid in vari- 
ous thicknesses and countless color com- 
binations may be bought by the pound 
from dealers and manufacturers. It is 
known under many trade names, usually 
ending in "oid," "ine," or "ite," but the 
term "celluloid" is loosely applied to this 
entire group of synthetic plastics. They all 
have the same general characteristics, be- 
ing hard, light in weight, tough but elas- 
tic, and moderate in cost. 

Heated to the boiling point of water, 
celluloid becomes flexible. It can be turned, 
carved, or ground; polished, bent, and 
pressed; stamped, molded, or blown. It is, 
indeed, one of the most convenient plas- 
tics to work with. Only the fact that it is in- 
flammable can be regarded as unfavorable. 

Now, if you have found an old toothbrush 
handle of appropriate color, let's try to put 
it around your finger as an ornamental — 
and decidely unique — ring. You can create 
your own design as you go along, so do not 
feel that you must follow directions slav- 
ishly. The author has made and sold hun- 
dreds of rings, but rarely two alike. 

For a man's ring, cut the handle 3 in. 
long; for a lady's ring, 2]A in. long. Place 
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MAKING 

Colorful 
Modern Rings 

FROM OLD 

TOOTHBRUSH HANDLES 



Five typical rings made by 
the author from scraps of 
celluloid with a few tools 
that did not cost a dollar 



CUT 3" LONG FOR 
MAN'S RING, ^ 
Vh" FOR 
LADY'S 



FILE SIDES 
AND EDGES FLAT 
* AND SQUARE 




The toothbrush handle is cut off, filed flat 
and square, softened in boiling water, bent 
round, and cemented at the joint with acetone 



the piece in a small vise and file the oval- 
shaped edges flat and even on both top 
and bottom; then file both sides smooth. 
Soften the handle in a pan of boiling water 
for five minutes, and bring the two ends 
together under water as in Fig. 1 with 
slender-pointed pliers or tweezers. Re- 
move from the water and seal the seam at 
the ends with several drops of acetone 
put on with an eye dropper. Let it stand 
for half an hour until the acetone welds 
(he ends together. 

Take another toothbrush handle of a 
harmonizing or contrasting shade, file down 
the rounded edges, tops and bottoms un- 
til smooth, and cut two pieces about 1 in. 
long, in. wide, and ]4 in. thick. File all 
sides to a smooth surface and seal the 
pieces onto the ring (shank) with acetone 
as in Fig. 2. Let stand for one hour, then 
shave off any protruding edges on the top 
and sides with a fine-bladed coping saw, 
as illustrated in Fig. 3. Use a smooth file 
lo finish the sawed parts to the shape de- 
sired and to complete smoothness. 

A strip of thin celluloid may be put on 
the front of the ring, if desired, as shown in 
Fig. 4, and another layer of contrasting col- 
or on top of the first front piece, giving a 
two-toned top. File this top down after the 
acetone has taken effect and dried. Finish 
all edges and sides in any way preferred — 
square, oblong, oval, or octagonal. 

After the ring (Continued on p<iye 96) 



SEAM 




SECOND 
FRONT PIECE 



THIN 
FRONT PIECE 





Fig-. 1 



Fig-. 2 



Fig-. 3 



Fig-. 4 



Method of making a ring from a strip of celluloid with thinner pieces added. The seam is kept 
in front so that it can hardly be detected. Endless designs may be worked out in. this manner 
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Keeping Tabs 

ON THE Weather 

THERE'S a hobby for you! It is endlessly fascinat- 
ing, does not take much time or attention, costs 
little, requires no great mechanical skill or scientific 
ability, has lots of variety, forms a good subject for con- 
versation, serves a useful purpose, and grows steadily more 
interesting through the years. Where can you match that 
combination? 

Many readers are already aware of this. When we pub- 
lished an announcement in the January issue headed "Set 
up a Little Weather Bureau of Your Own," the response 
was immediate . . . and amazing. Letters and post cards 
by the hundreds poured in and are continuing to do so. 

What do you need to start this hobby? Nothing more 
than a thermometer, barometer, and hygrometer of unques- 
tioned accuracy. These instruments must be good, the 
product of a manufacturer of absolute reliability. In ad- 
dition, if you like to make things yourself, you can con- 
struct various supplementary instruments and equipment. 
Weather maps can easily be obtained; in fact, they are 
published daily in some of the larger newspapers. Books on 
how to use the instruments and how to read the clouds and 
other natural weather indicators are available everywhere. 

We cannot answer individually all the letters received, 
but we will publish articles on the various subjects sug- 
gested in the order of their importance. Here are two 
typical letters: 

It cave me a thrill to discover in your January issue the article on 
"Making a Wind Gauge." I have been looking for this material for 
some time and up to now have been unable In find anything simple 
enough. For the past three years I have had a IT. S. Government 
cooperative weather station, furnishing my own instruments. I am 
therefore much interested in this as a hobby, and am starting right 
away on this anemometer. — I. M. \V., Versailles, Mo. 

I would like to have an article on how to make a maximum and 
minimum thermometer, and would it be too much if I requested you 
to print articles on a mercury barometer, a hygrometer, and a seis- 
mograph? I have a homemade anemometer of the revolving type 
that flashes a light every twelve revolutions. My outfit also in- 
cludes an aneroid barometer by the leading American maker. I might 
add that I have been a subscriber to 1'opular Science for about 
twenty years. — H. S. M., Bangor, Me. 



The main parts of the recording apparatus 
ready for assembly. Note the L-shaped arm 
soldered to the hour-hand stub of the clock 



EDWIN M. LOVE 

Recording 



A CCORDIXG to the old adage, a watched kettle 
/\ never boils. On the other hand, an unwatched 
/ % kettle not only boils, but generally foams over 
and often spoils the cooking. In the same way 
the amateur weather observer often finds that his ane- 
mometer is becalmed and registers zero during his leisure 
hours, when observation is possible, and cavorts in en- 
tertaining gales during working or sleeping time. Con- 
sequently a recording drum is desirable, as it not only 
charts the behavior of the wind continuously over a 
period of hours, but offers a means of comparing records 
from day to day and year to year. 

The recording apparatus illustrated was designed for 
the anemometer described in a previous issue (P.S.M., 
Jan. '35, p. 64). Once the principle of construction is 
understood, any reasonably ingenious mechanic can 
adapt the design to suit almost any type of meteorologi- 
cal or other apparatus he wishes to equip with a record- 
ing drum. The cost of materials is nominal. What are 
mainly required are patience and careful workmanship. 
With these, anyone can make a drum that will give a 
record sufficiently accurate for most amateur scientific 
work. 

Base. Use well-painted plywood. 

Drum. Saw out two three-ply disks and two rings. 
Mount 1-in. block on faceplate; turn and face it; screw 
end disks to it for turning. Glue and brad rings to disks. 
Turn profiles as detailed, with accurate center holes. 
Paint the insides. 

Turn wooden mandrel. Drive on drum ends. Center 





DARNING 
NEEDLE- 



POINTER BEARING 
FRAME 

Standard 
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TELLS HOW TO MAKE A LOW -COST 

Drum for Weather Instruments 



It will keep a never-sleeping eye on your 
wind gauge . . . Can be adapted to other uses 



9 



mandrel again in lathe. Rip twenty-six pine strips yk 
by in., in. long. Tack four temporarily to 
sheathing rings 90 deg. apart. See that drum ends are 
square with mandrel. Glue on all strips at ends and 
edges, removing temporary braces as they are reached. 
Bind with string at each end. Fill joints with glue and 
sawdust. 

When dry, turn and sand drum round and to ac- 
curate circumference of 16 in. After painting, smooth 
again and test for size. Bush holes 
in ends with flanged buttons turned 
slightly tapering for a tight fit. 
Bore shaft holes as the bushings 
turn. Snip a brass disk for each 
from 1/32-in. brass and drill to 
fit. Force drill-rod shaft into bush- 
ing, slip on the plate, and sol- 
der. Drive two brads through the 
brass into the bushing. Drill one 
shaft for drive pin before gluing in 
the bushings. 

Frames. Aluminum may be used 
for most of the frames. Bearing 
holes in drum brackets are larger 
than bearings to allow adjustments. 
Shape brass bearing plates. Square 
ends of sleeves in drill press. While 
a close fit between the sleeves and 
drum shaft is desirable, it is not of 
great consequence. Solder plates to 
bearings, ( Continued on pane <W > 

Diagrammatic sketch of complete as- 
sembly; full-size cam: various details 



As the anemom- 
eter turns, its 
motion is trans- 
mitted down, as 
illustrated in 
the perspective 
drawing below, 
and causes the 
pen to trace a 
zigzag record 





LINK BRACKET 



HOLES FOR. BOLTING 
CAM TO CLAMP 



CLEVIS 



CENTER- PUNCHED 
BEARING CONE 
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BEARING FOR, PIVOT 
§ DRILL ROD 
36-TH READ 
SQUARE HEAD 
HARDENED 
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STORM SASH SERVES AS 

Window Greenhouse 




The framework against which the storm sash 
rests and, above, the greenhouse from inside 



HOW TO MOUNT MINERAL 
SPECIMENS ON GLASS 

Ordinary glass furniture cups, sold for 
use as casters in hardware and five-and- 
tcn-cent stores, make attractive and in- 
expensive bases for mounting mineral 
specimens. Plaster of Paris should be 
poured into the cup until nearly full, and 
the mineral or other specimen pressed into 
the plaster and supported until the plaster 
sets and holds it permanently in position. 

If desired, a label bearing the specimen 
name and other data may be glued to the 
front of the glass base. — L. C. Peltier. 




IF FITTED with a storm sash, any win- 
dow, but preferably one with a south- 
ern exposure, may be converted into 
a miniature greenhouse. One by twelve 
inch boards form the sides and bottom of 
the house, while the storm sash, tilted out 
at the bottom, completes the inclosure. 

The room within is not obstructed, and 
the plants may be readily watered through 
the window. By leaving the window open 
a little top and bottom in severe weather, 
damage from freezing is prevented. With 
the window closed, a high degree of hu- 
midity is maintained, which, with the good 
daylight afforded, gives ideal conditions 
for plant growth. — W. DeR. Christie. 

















Swinging Shop Signs 

THAT CATCH THE EYE 




66 



POPULAR SCIENCE MONTHLY 



Ingenious Three-in-One Table 

ft 



UNUSUAL in design and light and 
compact in construction, this 
combination table can be con- 
verted instantly from a bedside 
stand into a bed table, and it may also be 
used outside the bedroom when desired 
as a tea or coffee table. It should there- 
fore find ready use in any home. 

A careful study of the illustrations will 
reveal that this unique piece of furniture, 
far from being as complicated as it looks, 
is really easy to make. All parts may be 
fashioned by hand if necessary, although 
a small power shaper can be used to 
advantage for molding the edges of the 
top and legs. The design of the legs could 
be modified in various ways; likewise, a 
more interesting form might be given to 
the rungs if it is possible to turn them 
on a lathe. 

The stock used for the top, legs, and 
handrails is yi-in. five-ply wood, with hard 
wood on two sides. The patterns should 
be worked out carefully before construc- 
tion work is started to assure the best 
results and avoid waste of materials. It 
will be noted that the legs are made in 
pairs, one pair having a plain hole in each 
leg at the center, while in the other pair, 
the hole in each leg is notched to the edge 
as shown in the photograph below. 

Buttonmolds may be used to cover the 
raw ends of the rungs if no lathe is avail- 
able. The hinges and hinge plates should 
be set flush with the lower surface of the 
top. The safety catch, which hooks under 
the center rung, is very important for 
keeping the table rigid when in an up- 
right position. 

When the table is ready for the finish, 
one set of legs may be detached in order 
to get at the surfaces more readily. The 
finish may vary according to individual 
taste and the character of the materials 
used. 

The completed table should be kept in 
an accessible place so that it can be 
conveniently picked up and carried where 
needed. Perhaps its best permanent use 
is as a bedside stand. When needed for a 
bed table, it is then necessary only to 
release the safety catch and lower the 
stand to a horizontal position by grasping 
the two handrails. When a coffee or tea 
table is needed and the table is again in 
its vertical position, reach down and turn 
the button beneath the top. This pushes 
out supports D, the slightly rounded ends 
of which cause the end flaps to rise. 



FOLDS UP FOR SERVING 
BREAKFAST IN BED 




By Charles M. Rice 




When the two end flaps are raised, 
the table may be used for serving tea 
or coffee. To convert it into a bed 
table as shown at the left, a safety 
catch is released and the top lowered 



E 




j. 


.ZD 




-J3i' 




n nn" { 1 








DETAIL Or SUPPORTS FOR FLAPS 




- HINGE plate (E) 

S£T FLUSH WITH 

SURFACE 
(MAKiC TITO) — 



TOP RAISED TO SEC V E AS 
A COFFEE TABLE 



f RAIL i-JJ SCREW ' K n ~N ' 

^SQUARES • I 1 1 II'-"" ^J-EO© 




AS A BEDSIDE STAND 

( TOP FOLOED DOTIH) 

The assembled table as used for a coffee table, a bed table, and a bedside stand; details of 
the parts, and a sketch of the flap-raising mechanism. At left: The legs are made in pairs 
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COMPLETE IN 
THIS ISSUE 




A New Trading 

Designed by Captain E. Armitage McCann 
to record a rapidly vanishing type of vessel 



a long quarter-deck and well-deck for- 
ward, with skylights and all accommoda- 
tions below. 

Schooners are built differently in vari- 
ous parts of the country. The West Coast, 
Great Lakes, and "Down East" have their 
own general characteristics. Some are 
heavily built with clipper bows and stern, 
heavy catheads, and resemble clipper ships 
except for the sail plan. The West Coast 
appear to be, on the average, the largest 
and heaviest, the Great Lakes schooners 
next, and the East Coast smallest. These 
factors are, of course, governed by the 



These two sketches, another on the facing page, and a fourth on page 107 were 
made from photos of the L. A. Simpson to show a typical Great Lakes schooner 



IN RESPONSE to many requests for a 
trading schooner model, we are illus- 
trating, complete in this issue, the 
lines, sail plan, and some details for a ves- 
sel of that kind. 

There are. of course, various schooner- 
rigged vessels, which may be roughly classi- 
fied as schooner yachts, fishing schooners, 
and trading schooners. Of these, each one 
varies from the other. They may be large 
or small and have from two to. in one in- 



stance, seven masts. Some 
have sails only, others arc 
fitted with auxiliary en- 
gines. 

In build, certain schoon- 
ers have flush decks (on 
one level) fore and aft, 
with or without deck 
houses; some have a poop, 
forecastle, and main deck; 
others, as in our plan, have 




FORCLEARNESS.- 

SHR0UD5 OMITTED AT FORE 
RATLINES c* WOOD BATTENS 
SHOWN AT MAIN ONLY. 
REEF BANDS SHOWN AT MIZZEN 
ONLY. 

BOOM TACKLES SHOWN TRICED UP. 
MAIN-BOOM-TOPPING-LIFTS PORT 
A«o STARBOARD. 
[Jn schooners with more than 
three masts, the extra, masts 
are dupZicaCes'ofthe 
second mast) f\ 




1T3 rr* Ts 
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Schooner Model 



cargoes they are intended to carry — lum- 
ber, iron ore, cement, bricks, or coal. 

Our schooner is of the Maine type. More 
schooners, but not the largest, have been 
built at Maine ports than elsewhere, yet 
they are becoming scarce because of the 
difficulty of finding cargoes for them. 
They can carry goods more cheaply than 
the steamers, but are not so certain in 
their date of delivery. The last little boom 
they had was carrying lumber from the 
West Coast to Florida during the build- 
ing boom. The Lyman M. Davis, said to 
be the last of the Lake schooners, has re- 
cently been broken up. 

Other countries have been less inclined 
to favor this type of coaster, preferring 
topsail schooners, brigs, and the like. 
Here, however, therehave 
been great fleets of them, 
particularly on the East 
Coast, carrying passen- 
gers and every conceiv- 
able kind of cargo in and 
out of all ports, large 
and small. 

Trading schooners vary 
in size from under 100 ft. 
in length to 395 ft in the 
case of the T. W. Law- 
son. The favorite size 
was from 150 to 200 ft. 
We have chosen one 128 
ft. long by 28 ft. beam, 
because a great many of 
about this size have been 
built. Such a length makes v ; ew on 

a good-Sized model for some extent in 



building on the scale 
of y$ in. equals 1 ft. 
Three masts are the 
usual rig for a vessel 
of this length. 

Any reader who has 
not previously made a 
hull of this general 
type can build it by fol- 
lowing the instructions 
for various models pre- 
viously described in 
Popular Science 
Monthly. (See espe- 
cially "How I Build 
Ship Model Hulls on 
the Bread-and-Butter 
Plan," P. S. M., Oct. 





board the L. A. Simpson. Our model differs to 
design, but try to make the details look as real 



'33, p. 68.) Half-inch lifts, or water lines, 
are shown, but any other thickness can 
be used by redrafting the half-breadth 
plan from the body plan. 

I suggest making the hull right up to 
the top line of the sheer plan and then 
cutting down the well deck and fitting the 
bulwarks. It would perhaps make an even 
better-looking hull if one left it flush fore- 
and aft, with a rail, as aft. right around, 
and raised the forward skylight and other 
fittings to that level, but with the bow- 
sprit, of course, below the deck, and the 
hawse pipes lengthened. The windlass is 
as shown on the designer's plans, but I 
believe the model should have a more effi- 
cient windlass, (Continued on pav.c 107) 




( A L F BREADTH PLAN 
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STE^N-lF WITH 
AUXILIARY E N&INE 




The plans above and on the facing page are for a model of a Maine type schooner about 22*^ in. long over all. Use the inch scale for finding dimensions 
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FRANKLIN H. GOTTSHALL designs a 

(Chippendale ^tool 




By making this graceful stool, the amateur can practice both 
carving and upholstering without spending much for materials 



DESIGNED in Chippendale style, 
this stool is graceful enough to be 
used in a richly furnished living 
room. It will serve as a comfortable seat, 
but is especially intended to be placed in 
front of a wing chair, such as the one 
described in a previous article (P. S. M., 
Dec. '34, p. 63). 



LIVING ROOM 

Use mahogany for the 
legs, but the stretchers may 
be made of hard pine. 

To upholster the stool, 
tack webbing to the bot- 
tom of the seat frame. 
Two strips lengthwise and 
three crosswise will suf- 
fice. Sew six S-in. sprines 
to the webbing where it is 
crossed, and tie these to 
the frame as shown. The 
springs should not be com- 
pressed by the tying. After 
the springs have been tied, 
cover them with a good 
grade of burlap to prevent 
the filling material from 
going through the seat. 
Spread the filling material 
(either curled hair or moss) 
evenly in a layer about 2 
in. thick, allowing it to 
hang over the sides as 
shown. Sew a few stitches 
through the filling material 
into the burlap to help hold it in place. 
Next cover the filling material with mus- 
lin, tacking it as shown. A layer of cotton 
felt may be placed under the muslin, on 
top of the seat, if desired. This will help to 
make the seat smoother. Finally cover the 
seat with the upholstering material, tack- 
ing it with brass-headed upholstering nails. 





RACK TO HOLD DRAWINGS 

Draftsmen often have to work in tem- 
porary quarters where there is no con- 
venient place for rolled-up blueprints, de- 
tail sketches, and other reference mate- 
rial. A rack for this purpose can be made 
in a few minutes as shown above. — J.D.G. 




tF^ONT EEEVATOON 



END ELEVATION 



Drawings of the assembled stool, how to lay out the carving, and method of tying the springs 
and applying the upholstery. The legs are mahogany, but the rails may be a less costly wood 



FITTING A SELF-TIMER 
TO A BOX CAMERA 

Even if you have only a box camera, 
you can attach a standard self-timer to it 
as shown above and thus be able to get 
into a group photograph yourself. Besides 
the timer, you will need a cable shutter 
release. Mount the cable release as shown 
with a small bracket of thin aluminum or 
other suitable sheet metal. This is riveted 
directly under the box-camera shutter 
release. The self-timer is slipped on the 
other end of the cable release. 

Each time this device is to be used, the 
shutter trigger must be in the "down" 
position. If it is in the "up" position, set 
it while holding a hand over the lens so 
that no light can enter as the shutter 
opens. — George S. Greene. 
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Members of the St. Joseph 
Homeworkshop Club of St. 
Joseph, Mo. It started with 
fifteen members last October 
and now has grown to forty 



Official Magazine 
POPVLAR SCIE.XCE 
MOSTHLY 




Last Call for the 

Great 
$2,000 Guild Contest 



Home W orkshop Clubs Push Final Preparations 
for National Handicraft Exhibition in March 



IIGHTS are burning late in the home 
workshops of hundreds of mem- 
j bers of the National Homework- 
shop Guild as they put into shape 
their entries for the first National Exhi- 
bition and Contest to be held in Chicago, 
March 25 to 30. They are spurred on by 
the hope of winning one of the thirty- 
eight prizes — $2,000 in cash and ten silver 
cups and trophies— either for themselves 
or for their local clubs. 

The contest is going to be much larger 
than even the officers of the Guild antici- 
pated when it was first announced in the 
August, 1934, issue of Popular Science 
Monthly. For one thing, the Guild has 
grown rapidly since then. At that time 
there were ninety-six clubs, which was re- 
garded as a large number and a remark- 
able record to be established in about 
eight months. Now, however, there are 
13S clubs. 

Another factor, of course, is the liber- 



ality of the prizes. The dues 
paid to the National Home- 
workshop Guild by its affili- 
ates are nominal and hardly 
do more than cover postage 
and clerical bills, with nolhing 
left for the expenses of a na- 
tional exhibition, not to speak 
of prizes. A number of spon- 
sors came forward, however, 
and are contributing prizes 
for nine divisions of the con- 
test. Popular Science 
Monthly is donating the 
grand sweepstake prize and 
also bearing the administra- 
tive expenses of the show. 
Not one cent therefore is to 
be taxed against the local 
clubs for this great event, and 
there will be no entry fees. 

Some local club members 
are also putting special effort 




Silver trophy to be 
awarded with $100 for 
the best furniture made 
with power-driven tools 



into this show because they 
realize that their work will be 
better displayed, and they will 
also have a better chance to 
win a prize, in this first exhi- 
bition than in any future one. 
As the Guild grows, compe- 
tition will become stiffer and 
there will be more entries. 
There is rarely a contest of 
any kind, and certainly no na- 
tional contest, in which the 
number of prizes is so large 
in proportion to the probable 
number of entries. In short, 
everyone's chances of win- 
ning are good, and, win or 
lose, club members know that 
their exhibits will be well dis- 
played and viewed by large 
crowds of men who appreci- 
ate good craftsmanship. 

How many entries there 
will be cannot be estimated 
at this time because only a 
few clubs have definitely re- 
ported the number they ex- 

( Continued on page SS ) 




Child's play house given as prize by Elmhurst (III.) Home- 
workshop Club at stage show to finance toy repair program 



The CONTEST at a GLANCE 

Time and Place — March 2 5 to 30 in Chicago, 111. An entire floor of the building 
at 211 East North Water Street has been turned over to the Guild for this 
purpose through the courtesy of Hibbard. Spencer. Bnrtfrtt & Co. 

Who Are Eligible — Clubs affiliated with the National Homeworkshop Guild and 
their members. 

Purpose — To bring together typical examples of amateur craftsmanship from all 
parts of the United Slates in a friendly competition, with prizes as follows: 

Sponsor 

KUMltf Tool... Hand ami Kketrti 

TnaMi New Ittiuin. Conn. 
Milli-i ■> rail* Company. Ilrcrnttrkl, 

Mau. 

K. I\ AlktlU ami Company. Iiiillati- 

The l»cUit Maiiufai luring tV. Mil- 
waukee. Vttgt, 
Tlu* 1'aui'in Manufacturing Company 
r.f Ann-flea. Inc. New York. N. Y. 
(Irrrttlcf Tool Cn,. nut. ion nf Rmn< 

!i>«- Km*, a Co.. Kotkfonl. III. 
llMinr DlMtOII A: Sons, lor., J'hlla- 

lii-lphlit. Pa. 
Hus-ia Cement Company. Gloucester. 
Ma>*. 

The CailKtriimliini Company, Ni- 
agara Full*. N. V. 
Popular KH flirt Monthly, N*W York. 
N. Y\ 
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Womemade Darkroom Clock 




HAS LARGE DIAL MARKED WITH LUMINOUS 
PAINT FOR READING AT A DISTANCE . . . 
WILL NOT FOG SUPERSENSITIVE FILMS 

By X)u<Ilcy W. Read 



Because of the size of the dial and the arrangement of the 
hands, the clock can be read from any distance up to 5 ft. 
in total darkness. The longest hand indicates the seconds 



H 



' ERE is a luminous darkroom 
clock that will not fog high-speed 
film, yet it can be read approxi- 
mately 5 ft. away in complete 
darkness. It can be used for timing cither 
film development or the exposure of en- 
largements or contact prints. 

The only parts required for making it 
are an inexpensive electric clock, a sheet 
of black Bristol board, a bottle of luminous 
paint, several calendars from which to cut 
suitable figures, and a few miscellaneous 
items such as solder and a small piece of 
thin sheet aluminum. If a thin enough 
sheet of aluminum cannot easily be ob- 
tained, you may use a heavy candy wrap- 
per of the aluminum-foil type. This will 
be heavy enough. 

Cut the Bristol board 12 in. square. With 
a pair of dividers or compasses, draw two 
circles, one 10 in. in diameter, the other 3 
in. Divide both these circles into sixty 
equal sections. Make -js-in. long marks 
for the seconds on the 10-in. circle; and 
for ease in reading, double the thickness of 
every fifth mark. On the 3-in. circle make 
the minute marks Y\ in. long, and every 
fifth mark J^> in. long, as shown. To paint 
them, use a draftsman's ruling pen filled 
with luminous paint between the nibs in- 
stead of ink. 

Cut figures about 1 in. high from a cal- 
endar to read from 5 to 60. Also prepare 
another set of figures about l /i in. high to 
read from 1 to 12. Glue them in position 
on the dial and give them one heavy coat 
of luminous paint. This will make the fig- 
ures stand out slightly in an embossed ef- 
fect, and they will be much easier to read. 

Remove the case from the clock and 
pull off the hands with a pair of pliers, 
Remove the face from the motor by filing 
off the rivet heads. 





A frame 12 in. square is made and covered with a piece of 
plywood which has an opening to receive the clock motor 



Make the extension for the second-hand 
out of the sheet aluminum. Roll one end 
to form a round tube, till it with ceiling 
wax, and insert the second hand that came 
with the clock. Allow the wax to harden, 
then balance the second hand by adding 
solder on the short end till it will balance 
on a small nail. Give all three hands a 
coat of luminous paint. 

Drill a hole in the center 
of the new face and three 
or four holes for bolting the 
motor to the face. Bolt it 
on with Xo. 6-32 machine 
screws. Construct a wood- 
en frame 12 in. square ami 
tack onto it a piece of ply- 
wood with an opening in 
the center for the clock 
motor. Glue the face to 
this piece of plywood, and 
put on the hands by press- 



ing them carefully and accu- 
rately in place with the pliers. 

Cut four pieces of wood ]/i 
by }i by 12 in. long, with the 
ends on a 45-deg. angle. On 
the ! /2-m. face of each strip, 
cut a saw slot 1/16 in. from 
the edge and wide enough to 
allow single strength glass to 
enter. Xail three strips on the 
face around the edge, cut a 
section of single strength glass 
ll'/i in- square, and slide it 
down the saw slots in the 
proper position. Then nail on 
the remaining strip. The frame 
and cover may be stained or 
painted in any way desired. 

Hang the clock in some convenient place 
in the darkroom and plug it into an outlet. 



If YOU entered our November, 
1934, photo contest, turn to page 110 
for a list of the prize winners. 




THIN ALUMINUM 
TUBE 



The second hand is extended by a tube of sheet aluminum 
filled with ceiling wax. It is then balanced with solder 
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HERE'S ALL YOU HAVE TO DO 

Use Kodak "SS" Film. Set your camera for 1/25 
second. Open the lens to f.6.3. Put 1 Mazda 
Photoflood bulb in lamp A — 2 in lamp B. Dis- 
tances as indicated. Sight the subject, click the 
shutter — and you've made the picture. 



ALL YOU NEED FOR 
SNAPSHOTS AT NIGHT 



KODAK "SS"— the lightning- 
fast til m. with the green light- 
ning flashes on the familiar 
yellow box — the film that, in- 
doors or out, in any light, im- 
proves picture quality. 





MAZDA PHOTOFLOOD 

BULBSglvebrilliantlight 
. . . last for about two 
hour*, enough for many 
pictures. Cost hut 25f„ 



4C 



KOD AFLECTOR — Inexpensive, 
efficient . . . make. 2 Photoflood 
hulhs flo the work of 9. Com- 
plete with stand, reflectors and 
cord, 95. 




KODAK 

VOLLENDA (f.3.5) 

— a fine miniature 
camrra. Tuke. sixteen 
1 3/16x1 9/16 inch pic- 
tures on a roll of "vest 
pocket" film. Eight- 
speed Compur shut- 
ter . . . /.3.5 lens . . . 
eye-level finder. Ideal 
for snapshot, at 
■right* Price— $33.50. 



ONLY EASTMAN MAKES THE KODAK 



HOW much happens after sundown that would 
make treasured pictures. Now you can get 
them — easily — as so many others are doing. You 
can take snapshots indoors, at NIGHT. 

Just use any camera with an f.6.3 (or faster) 
lens, loaded with Kodak Super Sensitive Pan- 
chromatic Film. This high-speed "SS" Film is 
three times as fast as Verichrome, six times as fast 
as ordinary film, under artificial light. Two or 
three Mazda Photoflood bulbs give ample light. 

Hold the camera in your hands as you would 
outdoors, set it for 1/25 second, open the lens to 
f.6.3. Sight the subject, click the shutter. Y^ou've 
made a snapshot. Indoors ... at NIGHT. 



FREE 



32-PAGE 
BOOK 



Here's a hook you'll want in your library. 
Complete details about jmloor pictures with 
Photoflood and Photofluidi bulbs. Tells yttu 
how to muke outdoor night pielurrM of light- 
ning, lighted buildings, fireworks. How to 
make miKinlight photos. Write to Kastman 
Koduk Company, Rochester, N. Y. 




!\ame_ 
Addrcni 
City 



-Slut 
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Helpful Hints for Your Car 



Motor-Wise Readers Pass 
Along Some Handy Kinks 
They Have Worked Out 

Handy Emergency Oiler 

ALTHOUGH not recommended for 
/-% regular use, a handy emergency oil- 
er is present in every car fitted 
with an oil-level indicator rod. If you 
find that your generator, starter, or door 
hinges are in need of lubrication and you 
are minus an oil can, pull the oil rod 
from its hole in the crankcase wall. The 
drop that forms at its end can be applied 
in many places not readily accessible even 
with an oil can. — P. M. 




GENERATOR 
OIL HOLE 



OIL-GAUGE ROD HOLE 



Howoil gauge rod is used for emergency lubri- 
cation of generator, starter, and other parts 



Cleaning Distributor 
Cap Terminals 

DECAUSE it is hard to see and even 
harder to get at, the corrosion that 
forms inside the terminal caps at the top 
of the distributor can cause many igni- 
tion troubles. To remove this dirt and 
clean the metal surfaces, stuff a wad of 
steel wool into the hole and. pushing it 
down with a screw driver as far as it will 
go, turn it back and forth with a grind- 
ing motion. After several minutes, a 
hooked wire can be used to retrieve the 
wad. Incidentally, steel wool has many 
other uses around the garage. It is fine 
for cleaning valve stems and carburetor 
parts and can be used in many instances 
where the abrasive dust from either emery 
cloth or sandpaper might cause a great 
deal trouble. — W. G. L. 





TURN OFF 

CAR HEATER, 
WINDSHIELD 
HEATER 



Sign hung on garage wall is a 
reminder to turn off heaters 




Reminder Sign Saves Storage Battery 



AS A check against forgetfulness, a large 
^* sign now hangs on the rear wall of 
my garage. Printed in bold black letters 
on a white background, it reads, "Turn 

Cleaning Garage Floors 

1/" EROSENE and ashes form an effec- 
live mixture for cleaning grease- 
spotted cement garage floors. When the 
surface dirt has been loosened with a 
shovel or hoe, sprinkle a cupful of kero- 
sene on the floor, rubbing it into the spots 
with an old broom. Then work several 
shovelfuls of fine furnace ash into the 
kerosene and grease. After a good scrub- 
bing, sweeping up the mess will leave the 
floors clean and white. Although with 
stubborn spots, a small amount of gaso- 
line can be used, it must be applied spar- 
ingly and carefully, and only when the 
garage is well ventilated. — G. H. M. 




Drawing shows use of steel wool and screw 
driver to clean distributor cap terminals 



Cable Clamp Puller 

r^ORRODED cable clamps that stick 
^ fast to the battery terminals always 
are a source of trouble to both the garage- 
man and the amateur mechanic. A con- 
venient puller for these clamps can be 
made from a few scrap parts as shown in 
the illustration. All that is required is a 
length of threaded rod, a wing nut to fit, 
two short lengths of small-diameter rod, 
and a few rivets. Turning the center rod 
pulls the clamp loose, applying the pres- 
sure without marring either the clamp or 
the terminal. — E. P. 



Off Car Heater and Windshield Heater." 
I can't help seeing it when I drive in and 
heeding the warning has made forgotten 
switches a thing of the past. — P. A. E. 



correct -- 
clearance 

.018 INCH 




Cure for Hard Starting 

T1JARD starting on small cars often can 
be traced to loosening of the rivets 
that hold the breaker arm fast to the fi- 
ber block in the distributor head. This al- 
lows the block to shift when hit by the 
tarn and slows up the break; at cranking 
speed it is bound to cause trouble. Usu- 
ally, the only lasting remedy is an entire- 
ly new breaker assembly. — E. T. G., Jr. 

Homemade Grease Gun 

IN AN old tire pump, you have the mak- 
* ings of a grease gun for your trans- 
mission or differential. Cut the barrel 
down to the desired length. Then, whit- 
tle a wooden plug to fit the pump barrel, 
drill it. insert a short length of brass tub- 
ing, and force it into place. The internal 
suction of the pump plunger will allow it 
to be filled with grease. — D. J. 




BRASS 
■TUBE ' 
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Ford Materials and 



Methods 



Mr. Henry Ford inspects a part of 
the history -making Ford V- 8 engine. 
He insists on the finest materials 
and workmanship. 



THE most important mate- 
rial used in automobiles 
is steel; more steel is 
used than anything else. Ford 
uses thirty-six different lands. 
Most people haven't any idea 
that there are so many steels, 
each with a different analysis. 
Some are low in carbon con- 
tent, others high. Many contain 
elements— nickel, tungsten, 
chromium, molybdenum, va- 
nadium—used to secure high 
physical properties. 

The quality of much of the 
steel used in Ford cars and trucks 
is controlled at its source— in the 
Ford steel mills. Grades of steel 
are selected to provide high phys- 
ical properties in all Ford parts. 
That's why they have high quality. 

Skill in manufacture is impor- 
tant, not only in development and 
selection of material but in the 
production of parts. Ford uses 
many new and unusual methods 
of casting, machining 
and inspecting. Some 
were thought to be too 
scientific, too expensive 





to be used for producing automo- 
bile parts— until they were put into 
use in the Ford factory. 

Precision has much to do with 
the quality of parts. The precision 
limits set for Ford parts established 
new high standards. Modem sci- 
ence is used in the manufacture 
and inspection of Ford parts. In- 
spection machines that have photo- 
electric cells, or electric eyes, and 
audio amplifiers like those for 
radio, are used to check precision. 
Automatic machines, for example, 
can inspect 1500 piston 
pins an hour. And if they 
vary in dimensions more 
than one ten-thousandth 



The quality of much of the steel 
used in Ford cars and trucks is con- 
trolled at its source — in the Ford 
steel mills. 



of an inch they are automat- 
ically rejected. The high capad 
ity of these machines makes 
it possible to inspect every 
single piston pin, rather than a 
percentage of the production. 
Such methods further insure 
the high quality of Ford parts. 

Experience and equipment 
in manufacturing is vitally im- 
portant. Without it there would 
be no certainty of high quality. 
That is another reason why 
Genuine Ford Parts are so de- 
pendable in quality— the best 
parts you can buy for Ford 
cars and trucks. Make sure 
that you get Genuine Ford 
Parts. Buy them from a Ford 
dealer or from garages that dis- 
play the Genuine Ford Parts Sign. 




Checking the angle, pitch, diameter and 
lead of thread gage by an improved 
optical method. 



FORD MOTOR COMPANY dearborn, Michigan 
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PLANS FOR A SOLID MODEL OF A 

Beautiful New 

Cabin Plane 



ONE of the most attractive cabin bi- 
planes with radial engines is the 
Beechcraft. The negative staggered 
wings, the landing lights built into the 
wheel "pants," and the graceful curves give 
the ship a character all its own. 

Fourteen units are required for this 
model, or fifteen if the cowl is made sep- 
arately as shown in the photographs. Be 
sure to have the fuselage blank absolutely 
square all ways before you mark the pro- 
files and do any carving. 

You will notice that the wing-tips are 
tapered on the bottom instead of the top, 
as is usually done. Shape the wings in one 
piece, cut it in two, and cut one stub off 
each half of lower wing. Small nails with 
their heads cut off, or short pieces of wire, 
hold the wings in place. Long lips at each 
end of the wing struts, which fit into slots 
in the wings, keep them in position. Scratch 
the lips with a sharp point and set in 
casein glue or cement. 

The "pants" are shaped by marking the 
profiles on the blanks and cutting them out 
with a fine-toothed coping saw. Cut away 
the square edges and round up smoothly 



with sandpaper. Nail or glue them 
to the wing stubs. 

The propeller is made of three 
pieces. Scratch the ends of the 
blades and glue them in 
slots in the wooden hub. 

Coat the model with 
clear nitrate dope, then 
paint the complete plane 
with light blue enamel. 
Trim it as shown with a 
rich dark blue. To mark 
the dark blue areas accu- 
rately, cut out paper pat- 
terns representing the 
parts to be left a light 
blue. Then lay the pat- 
tern on the model and 
trace around them, using a hard pencil 
on the wooden parts and a scriber on the 
metal. Use black for the windows, cowl 
recess, tires, and other details. Paint 
the landing lights yellow, and (he wing- 
tip lights red and green, as indicated. 

In constructing highly simplified mod- 
els of this type, much depends upon neat 
painting. — Donald W. Clark. 
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Why take chances with eyes? 






Good light costs so little 



Eyesight is priceless . . . good light is cheap. 
Why take unnecessary risks? You can buy a 
genuine 100-watt Edison Mazda lamp, the 
size that is so fine for reading, writing or 
working, for only 25 cents, and the smaller 
sizes, 75-watts and under, for only 20 cents. 



These good lamps not only help guard against 
eyestrain . . . they protect your pocketbook by 
using electricity economically. And they don't 
burn out too soon. Why take chances? Look 
for this mark ^ on every bulb you buy. 
General Electric Co., Nela Park, Cleveland, O. 



EDISON MAZDA LAMPS 

GENERAL HI ELECTRIC 
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RIFLE RANGE 

Gives Wunter \ T ear-^ound Practice 



By 

Leonard F. Merrill 

BY BUILDING a basement 
rifle range, any sports- 
man can keep his shooting 
eye in trim, to say noth- 
ing of smelling a little burned powder 
once in a while. Good light on the target, 
a bulletproof backstop, a rig for carrying 
the paper targets from the firing line to 
the backstop, and the necessary police 
permission are all one will need. 

To be on safe side, as soon as you have 
finished your range, have the local police 
look it over and give their permission for 
you to use it. This is particularly neces- 
sary in the larger cities and may save later 
complications even in the smaller places. 

Materials. Sheet steel or boiler plate, 
]/$ by 30 by 30 in. Steel wire about No. 
14, long enough to reach from firing line 
to target. Flat iron, 1/16 by Y\ by 24 in. 
Spring paper clip or film clip ( 1 in. is large 
enough). Lamp shade or reflector, dark 
green on outside, with socket fixture set 
in at angle of 45 cleg. One double and one 
single pulley about 1 in. in diameter. An 
old sewing machine treadle wheel or sim- 
ilar grooved wheel. Thin strong cord, such 
as hard-twist cod fishing line, long enough 
to reach from firing line to target and 
back. Two pails of sand, nails, screws, etc. 

Backstop. Make the box of wood Y\ 
to 1 in. thick. Cut two boards 6 by 30 in. 
and two 6 by 32 in. Nail a strip or cleat 
about Y\ by Y\ by 25 in. to each of the 
30-in. pieces on the inside as shown. These 
are to support the steel plate. Assemble 
box but leave top removable. Fasten it to 
sides with one screw in each end. Screw 
a 6- or 8-in. board across the front about 
in the middle, so that it can be renewed. 
This is where most of the bullets will cut 
the box. 

Insert tha steel plate and fill space be- 
hind with sand to deaden the ring of the 
steel when a bullet strikes it. About 3 in. 
of sand in bottom of box will catch the 
lead after it has hit the plate. 

Fasten strips of wood or flat iron to sides 
of backstop to suspend it from the first- 



floor joists, or make a stand to hold it up- 
right from the floor. The hangers are bet- 
ter. Place backstop at end of basement 
away from stairs to prevent possibility of 
injury to anyone coming unexpectedly 
downstairs. 

Target Carrier. Have firing line 50 ft. 
from the target or as far as the basement 
will allow. Leave room for prone shoot- 
ing, so do not get the line too near the 
wall. A post is required at the firing line. 
A "2 by 4" fastened securely at top and 
bottom will answer the purpose. Fasten 
one end of steel wire above middle of 
backstop, and the single pulley about 1 
in. above wire. The other end of the wire 
and the double pulley are fastened onto 
the post. Pull wire as tightly as possible 
to see that it is all clear, but do not fas- 
ten it until the target carrier has been 
made by cutting the )4-in. iron into two 
pieces and bending them as shown. Rivet 
the spring clip to the shorter piece. Drill 
four holes in the longer piece of iron — 
two for wire and two for cord. Fasten 
the short iron to the long one with two 
rivets. 

String carrier on wire, pull wire tight 
and fasten it to the post securely. Tie one 
end of cord to target end of carrier; pass 
other end up through single pulley and 
down over one side of double one. Fasten 
wheel to post at convenient height, and 
pass cord around it. Continue on up with 
cord, over other side of double pulley, 
and fasten to end of carrier. 



Operation. Put target in clip and turn 
wheel to carry target down to backstop. 
Turn wheel in opposite direction to bring 
target back. A wad of tire tape wound 
around wire to stop carrier about 2 in. 
from backstop will prevent jambs and 
breakage. Place light as near target as 
possible, either directly above or below 
the center, with reflector throwing full 
light onto target. Be careful the light is 
out of line of fire. The popular .22 short 
cartridges are quite satisfactory for this 
short range. 

Are you interested in making sporting 
equipment? If so, send a post card to the 
Home Workshop Department and mention 
any subjects you would like to see pub- 
lished in future issues of this magazine. 

COLORING LAMP BULBS 
FOR MODEL RAILWAYS 

Colored model-railway train lights of- 
ten become splotched as the coloring mat- 
ter wears off. These lights also cost more 
than plain lights as a rule. Both red and 
green lights, however, can easily be made 
at home. For red lights use ordinary fin- 
ger-nail polish of the dark red shade 
known as garnet. For green lights obtain 
at the drug store a small quantity of mal- 
achite green and dissolve it in clear lac- 
quer. When repainting old lights, first re- 
move the old coloring with acetone or lac- 
ouer thinner. — W. V. Van Scoyk. 




Diagram, greatly shortened, showing arrangement of wire and cords for target carrier; side view 
dnd sketch of the carrier itself; cut-away perspective view of the backstop and an end board 
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ENJOY THE WORLD'S COOLEST SHAVE 



MY SHAVES A£E 
ALWAYS HARSH 
AMD HOT 



I SUFFER SUCH 
AW AWFUL LOT- 




GOSH -SOMETHING- 
SHOULD BE DOWE— 
BUT WHAT ? 



Oi 



>DDLY enough, some men still believe they 
must pay for a quick, close shave with a burning, 
stinging face. But — they haven't tried Ingram's! 

Ingram's Shaving Cream makes every shave cool and 
comfortable. It wilts whiskers quickly, and at the same 
time soothes and tones the skin. No need for a lotion — 
your face feels fine without it. 

Next time, lather-up with Ingram's and get a shave 
you'll actually enjoy! 



Ingra 



MS SHAVING CREAM 



TUBE OH JAR 




try INGRAM'S 

SHAVING- CREAM / 

J 




V 



TRY THE 
WORLD'S COOLEST 
SHAVE 



5^ 



I BRISTOI.-MYKKS U ).. Dept. H-2 
' 11(1 Wa.-hinglon Si.. \. m York. \. V. 

You M I mint cool shares ! Send 
a ID-share lube of Ingram's, free. 



I City 



MODEL RAILWAY BUMPER AND LIGHT 




The tin is painted light gray or white and, 
while still tacky, sprinkled with beach sand 



OLD tin cans supply material for many in- 
teresting and realistic model railway ac- 
cessories. For example, an imitation concrete 
bumper that looks just like the real thing may 
be made as shown from a sheet of tin only 7 
by 9 in. It is folded on the dotted lines and 
soldered from the inside. 

A miniature lamp socket is soldered into the 
fij-in. hole in the bracket, which is cut from 
another piece of tin. The bracket is then cen- 
tered under the hole in the top of the bumper, 
and soldered in place. 

The bumper is painted white or light gray, 
and when the paint has become tacky, white 
beach sand is sprinkled on. After the paint 



has thoroughly dried, dust off the excess sand. 
Then attach the two l}g-in. diameter rubber 
buffers with No. 6-32 screws and nuts. The 
dimensions given are for an 0-gauge system. 
One side of the bumper is grounded to the 
running rail, and the wire is connected to the 
third rail. 

Another tin-can job is the little flood light, 
which was made from a ten-cent tooth-pow- 
der can. The drawing shows how to make a 
template of paper that can be glued to the can 





This bumper for O-gauge track is made of tin 
with rubber buffers and a 12-volt red light 

to serve as a guide for the tin shears. The 
neck of the can, after the bottom has been 
cut away and the body shaped, is soldered in- 
to a hole in the bracket, and a miniature 
socket is fitted. The light may be used in a 
variety of ways. — Harold W. Loxc. 




How both fittings are made. Note the tem- 
plate used in cutting the tooth-powder can 



Flood light to be hidden behind a building 
or tree for illuminating any special feature 
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Oilstones 

win skating races 

HOCKEY PLAYERS and champion 
speed skaters use India Oilstones for 
taking the burr off newly ground skates. 
Exhibition rink performers are able to 
leap, dance and gyrate because they, too, 
keep their fine steel blades very sharp 
and true with an oilstone. 

A famous mechanical engineer once 
said: "Reputations for skill are made only 
by work-men who know the fine points 
about sharpening the tools they use." All 
fine craftsmen take special pride in fast, 
easy-cutting hand tools — kept keen with 
their bench oilstones. Drills, reamers and 
other metal cutting tools need less re- 
grinding and last much longer when 
oilstoned. 

A FREE BOOK 

"How to Sharpen" is packed with 
practical facts. It tells why the "India" 
(electric furnace abrasive), why the rare 
Arkansas quarried oilstones are used — 
and how to care for them, too. Thousands 
of readers of POPULAR SCIENCE sent for 
this book during the last few months. 



NORTON. 

Use _ T _ 

what Experts \?\ 
use o— ^ 

Sharpening Specialities 




BEHR-MANNING CORP. 
U. S. Sales Representatives 
Dept. F„ Troy. N. Y. 

Please send me the Norton Pike book "How 
to Sharpen." I'm sharp enough to ask for it, 
since it's FREE. 



Name 

Address 

My dealer is- 




RECORDING DRUM FOR INSTRUMENTS 

.' i'lDtlhiiti d jnnt: /'..■ - L,f o 

drill plates, and bolt in place. These brackets 
can be bolted directly to baseboard, but it is 
more convenient to mount them on a metal 
base strip. This makes possible adjustment 
of brackets endwise by slipping paper 
shims under the strip. End play in drum 
should be restricted. When drum is mounted, 
force darning needle in drive hole up to the 
eye. Bind with a turn or two of fine wire 
through eye. 

Solder up a brass standard to hold a wire 
pointer. Screw it near end of drum. If wire is 
threaded and a nut put each side of stand- 
ard, close adjustment is possible. This point is 
set above drum flange opposite end point of 
needle swing to indicate position of chart end 
at start of a run. 

Drive. Use cheap alarm or electric clock. 
Take out glass, snip off hands, and remove 
dial. To hour-hand stub, solder an L-shaped 
piece of 1/16 by J4 ' n - brass, having hole in 
projecting leg to slip over darning needle. 
Mount clock on a base to raise its center even 
with drum center. 

Pointer. Cut strip of 1/32-in. aluminum 
1J4 by 12 in.; fold lengthwise; hammer bend 
flat; clamp fold between two metal or hard- 
wood strips, and fold wings outward. Ham- 
mer them flat also, remove, and trim to 
width. Mount as shown for sidewise pivot- 
ing and with vertical hinge motion for lifting 
pen to remove or re- 
place chart paper. 
Bend up sides of 
clevis base and bolt 
clevis to it. Use a 
hardwood dowel 
over the screw for 
rigid clamping. Rivet 

The dial is removed, 
and a brass ell re- 
places the hour hand 
for driving the drum 




END PIECE, 
3-PLY WOOD 

-I 



SHEATHING RING, 
3-PLY WOOD 



The drum partly sheathed with strips of pine. 
Each temporary brace is removed when reached 

pointer to clevis, stiffening the angle with a 
brass triangle each side. 

The pen is a double triangle of brass, or 
better, tempered steel. File to point and hone 
on oilstone. Test writing qualities. If it catches 
on paper, "write" on a razor hone to smooth 
it. Attach to pointer with rivets and a wrap- 
ping of fine wire. 

Pivot. Cut Ys-in. drill rod about \% in. 
long. Grip in drill chuck. While revolving at 
good speed, file cone on end, finishing it, if 
possible, with superfine flat needle (jeweler's) 
file. Be sure to get a needle point, then blunt 
it very slightly by rolling the superfine file 
over the end as the rod whirls. File other 
point in the opposite direction, without re- 
moving and reversing the rod. As diameter 
gets small, finish cutting off with light pres- 
sure of needle file. Make pivot glass-hard by 
heating red-hot and dropping in pan of cold 
water. Sandpaper scale from center, and sol- 
der in clevis-base hole. 

Bearing Frame. Bend, drill holes, and tap 
bearing holes. Make (Continued on page Si) 

BRASS END PLATE SOLDERED 
-i > TO BEARING SLEEVE 

\ DIA. 

. NQ-4-36 
h-S MACHINE SCREW, 
DRILL N2-46 
t" BRASS TUBE, 




Pointer Bracket 

(i Aluminum) 
0 



Drum Bracket Brace (^"Aluminum) 



Pointer Bearing 
Frame 



Detail drawings of drum and bearings, pointer bracket and bearing, and connecting rod and link 
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A RECORDING DRUM 

(Continued from page So) 



Cross Section of 
Window Frame Wood 




***** 











12" RADIUS 



. "// % 3- PLY 
WOOD USED 

—100 EQUALLY SPACED 
DIVISIONS SCRATCHED 
ON CELLULOID WINDOW 



The cover for the drum has a celluloid win- 
dow marked with a scale for accurate reading 



bearings by gripping drill-rod stock in vise 
and prick-punching the end. Finish with a 
punch made like a pivot, but with a less 
acute point, so that the pivot makes contact 
at the very bottom, reducing the diameter 
to a mere point. Thread bearings, file squares 
on shanks for wrenches, harden, and screw 
in place with washers added to lock them. 
Pointer should move with a fraction of its 
weight, yet with no bearing play that can be 
detected. Mount bearing frame on a strip that 
is bolted in turn to a steel bracket for attach- 
ing to baseboard. Pivot center should be op- 
posite center of drum length. 

For horizontal alignment, tighten needle 
clevis so that needle presses against one end 
of drum. Swing it to other side, and if it does 
not touch, loosen the drum base-strip screws 
and shim the strip at that end. 

Cover. Center the window over drum, and 
glaze with sheet celluloid on which 100 equal 
divisions standing for miles per hour have been 
scratched. A cross-arc of 12-in. radius indi- 
cates motion of pen. 

Anemometer Cam. As described in the Jan- 
uary issue, the wind gauge was equipped with 
a dial calibrated for four revolutions, the di- 
visions being proportional to the square of 
the velocity. While this is satisfactory for a 
direct-reading dial, it is not suited at all for 
the limited compass of the 6-in. chart. For in- 
stance, the pointer moves less than 1/10 in. 
between zero and 1 m.p.h., and between 48 
and 4Q m.p.h. it shifts about 4'/* in. Propor- 
tioned thus, a chart reading to 100 m.p.ii. 
would show only f^-in. deflection for 25 
miles, and velocities from 75 on would occupy 
nearly 2 2/3 in. 

Conversion of the movement into divisions 
directly proportional to the velocity is made 
possible by a cam designed with radii increas- 
ing in length as the square of the velocity, 
pushing a following roller (skate wheel) out- 
ward against the tension of a spring. The 
drawing, outside, is the exact size, and the ac- 
curacy of the recording depends on the care 
with which the cam is made. It can be roughly 
cut with a hacksaw from J 6 in. thick annealed 
tool steel and filed to shape. The reverse curves 
at the ends fit the skate wheel and act as stops. 

Drill shaft hole, make chisel mark on under- 
face at start and end of cam curve, and tem- 
per cam like a cold chisel. 

Remove clock spring from anemometer and 
lengthen shaft with J4-in. gas pipe. Drill a 
1/1 6-in. hole through one end and through 
the bolt it joins, ( Continued on page 8i) 



PAT O'BRIEN 

Ex-football star. Made Hollywood de- 
but in 1929. Now featured in "Devil 
Dogs of the Air," a Warner Bros.' pic- 
ture. A Union Leader smoker since 1930. 



"Believe me 
here's the best 
thing a 

dime 

is good for" 



WHO says the best 
things always cost 
most? That rule doesn't 
work when it comes to to- 
bacco. Because one thin 
dime buys a tin of Union 
Leader, and if any fancy 
mixture can top this old, 
mellowKentuckyBurley 
for aroma, flavor, and 
downright pipe-pleas- 
ure, I've never found it, 
and I've smoked some 
pretty snooty brands! 
(Greatforcigarettes,too.) 



© P. LorillardCo..Ine. 




UNION LEADER 




THE GREAT AMERICAN SMOKE 
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Complete 
Construction Kit 



What Shall I Make Next? 



FOR A 



C/tpperSh'p 
Mode/ 



Everything you need 

to make a beautiful little miniature model of 
the famous American clipper Sea Witch is 
contained in a construction kit offered by the 
Popular Science Homecraft Guild. Unlike all 
previous clipper ship models, this one has been 
so greatly simplified that anyone can build it. 
Indeed, it is what is called a "pocketknife" 
model because so much of the work can be 
done with a penknife and a few single-edged 
razor blades. 

The hull of the model is 9^ in. long, but 
the over-all length is 13 in., and it stands 8 in. 
high. The kit contains the hull carefully sawed 
to shape by hand from accurate master tem- 
plates; half a dozen pieces of pine cut to ap- 
proximate sizes for the deck fittings and boats ; 
hardwood for the keel, stem, sternpost, rudder, 
and other parts ; three sizes of round stock for 
the masts and spars; fiber for crosstrees and 
caps ; thin hand-dyed linen rigging cord of the 
finest quality ; thread, small chain, beads, fine 
wire, casein glue — in fact everything includ- 
ing paint. 

Postpaid Complete $1.50 



Popular Science Homecraft Guild, 
381 Fourth Ave., New York, N. Y. 

Please send me a complete construction kit 
and a blueprint for building a miniature model 
of the clipper ship Sea Witch. I inclose SI. 50. 



Name 

Address 

City State.. 

(Print very clearly) 

Note: This kit is not sent C. 0. D. 



YOU can double the pleasure you 
get out of your home workshop 
by using great care and discretion in choosing 
good projects to make. Whenever you are in 
doubt as to what to build next, consult our 
blueprint list. The following list gives a wide 
selection, but if you do not find exactly what 
you want, send a self-addressed stamped en- 
velope for our complete list. Note especially 
the projects marked with a dagger (t). 

Our blueprints are each 15 by 22 in. and 
cost 25 cents a sheet (except in a few special 
cases). Order by number. The numbers are 
given in italic type and follow the titles. When 
two or more numbers follow one title, it 
means that there are two or more blueprints 
in the complete set. If the letter "R" follows 
a number, it indicates that the blueprint or 
set of blueprints is accompanied by photo- 
graphically illustrated instructions which sup- 
plement the drawings. If you do not wish 
this supplement, omit the letter "R'' from 
your order and deduct 25 cents from the price 
given. Instructions alone are 25 cents each. 



SHIP AND COACH MODELS 

1 Construction kits are available fori 
(some of these models. See page 108 J 

Aircraft Carrier — U.S.S. Saratoga (18-in.) 

and flush deck destroyer (6' 4 -in). 

226-227-R :..$ .75 

Battleship— U. S. S. Texas (3-ft. hull), 

197-198-199-200 l.oo 

Bottle. Clipper Ship in, 121-122 50 

Clipper Ship (20"^-in. hull), S1-52-53-R 1.00 

Clipper, Simplified (9i-S-in. hull), 219 25 

Constitution (21-in. hull). 57-58-S9-R 1.00 

tCruiscr Brooklyn (8-in.), 236 25 

Cruiser Tuscaloosa (11^4-in.), 234 25 

Destroyer— U. S. S. Preston (31^-in. hull), 

12S-126-127-R 1.00 

Galleon Revenge (25-in.). 206-207-208-209.... l.Op 
fHartford, Farragut's Flagship (33J4-in. 

hull), special prints 221-222-R 1.50 

MayBower (17'/S-in. hull). 83-84-8S-R 1.00 

Miniature Coach and Covered Wagon for 

Decorating Boxes, etc.. 202-R 50 

Motorboat, 29-in. Cruiser. 63-64-R 75 

Motorboat, Working Model (20-in.), 196 25 

Liner — Aquitania (9-in.), 225 „ 25 

tLiner — California (1254-in.), 251 25 

Liner — Manhattan (12 in. long), 204 25 

Liner — St. Louis (11-in.), 231 25 

tPrivateer of 1812 — Swallow, a Baltimore 

clipper (13-in. hull), 228-229-230-R.... 1.00 

Santa Maria (18-in. hull), 74-7S-76-R 1.00 

Stagecoach with horses. 144-145-146-R 1.00 

Steamboat, Mississippi <l9'/ 2 -in.),94-9S-96-R 1.00 
tSteamships Savannah (3 in. over all) and 

Atlantic (6 in.), 235 „ 25 

•(Trading Schooner (17'/i-in. hull), 252-253 .50 
■(•"Treasure Island" Ship Hispaniola (7-in.), 

237 25 

Viking Ship (20'/£-in.), 61-62-R 75 

Whaler— Wanderer (20'^-in.), 151 to 154.... 1.00 

Yacht Rainbow (7'/ 2 -in. hull), 233 25 

Yacht Sea Scout (42-in. racing), 106-107-R .75 
Yacht (20-in. racing), 48-R .. 50 

FURNITURE 

Bench, Fireside, Colonial, 187A-188A 50 

Chests, Treasure, 78 25 

Coffee Table with Spiral Legs. 24SA 25 



Drafting Table, 189A $ .25 

tEnd Table. American Empire Style. 241A .25 

Floor Lamp with Tripod Base. 243A 25 

Footstool. Upholstered. 240A 25 

Magazine Rack, Ladder-Back Style, 250 A 25 

Mirror Frame with Split Turnings, 246A 25 

rpier Cabinet and Hanging Shelves, 77 25 

tLamps, Modern (no turning), 93 „. 25 

Sewing Cabinets, Two, 31 25 

Smoking Stand, Modern Design, 238 A 25 

Stool, Scoop-Seat (chair height), 242A 25 

Table. Four-Leaf Card, 239A 25 

tTable, Tavern, and Scroll Mirror, J05 25 

Tables, Tile-Top (wood and metal), 249A 25 



RADIO SETS 

t All-Wave Portable (battery), 217-R.„ 50 

Amateur Short Wave Receiver, 155 „ 25 

Amateur Radio Transmitter, 183-184 50 

Amplifier. Three-Stage Audio-Frequency, 42 .25 
tFive-Tube Short Wave (A.C. or D.C.) 223 .25 

Full Electric Headphone Set, 130 25 

One Tube (battery operated), 103 _ 25 

Screen-Grid Set, 109 25 

Short-Wave Converter Unit, 137 25 



BOATS 

*Canoe, 16-ft. Canvas Covered Kayak, with 

sail, etc.. 192-193-194-R 1.00 

*Duck Boat, Folding, 170-R „ _ .50 

•Outboard Racer, lO'/i-ft., 114 lb., 2 1 1-2 12 -R .75 
*Sailboat-Motorboat, Combination (15 ft., 

cat rig), 131-132-133-R 1.00 

Marconi Rig with Jib for Above, 133A 25 

*15!4-ft. Runabout or "Sportboat" (outboard 

or inboard motor), 175-176-177-R 1.00 

* 1 3-ft. Utility Rowboat (can be sailed or 

used with outboard motor), 224-R 50 

Vote: Full-size patterns for any boat marked with an 
asterisk (*) will be drawn to order for SI. 50 extra. 
Simply add this amount to the cost of the blueprints. 
About one week is required to fill orders for patterns. 



MISCELLANEOUS 

Acrobatic Monkeys Toy. One-Legged Table, 

and Hat and Coat Rack, 248A 25 

Bird House. Log-Cabin, 244A 25 

Doll's House, Colonial, 72 25 

Doll's House Furniture, 73 25 

Microscope Kit, Portable. 220 25 

tStar Chart, Perpetual. 2J4 25 

Tic Rack. Extension Book Rack, and 

Tum«d Box, 247i4 25 

Toy Airplane Cockpit with Controls, 114 25 

Toy Birds and Animals, Jig-Sawed, 56 25 

tToy Drill Press, Lathe, Saw, etc., US 25 

Toy Dump Truck, Fire Engine, etc., 101 25 



Popular Science Monthly 

381 Fourth Avenue, New York 

Send me the blueprint, or blueprints, num- 
bered as follows: 

I am inclosing dollars cents 

Xante 

Street 

City and State 

Please print your name and address clearly. 



Built from our 
Blueprint 202-R 




UNIQUE 

Coach-Model Box 



MINIATURE models can be put 
to many practical uses. For ex- 
ample, they can be used to ornament 
the top of small boxes for jewelry, 
trinkets, cigars or cigarettes, hand- 
kerchiefs, gloves, or stationery. Our 
Blueprint No. 202-R, price 50 cents, 
shows how to make a beautiful little 
Concord coach for this purpose, and 
also how to construct a miniature 
covered wagon for use as a semi-au- 
tomatic cigarette container. Our 
smaller ship models may also be 
scaled down and used to ornament 
boxes of various sizes and types. 
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A RECORDING DRUM 

(Continued from page Si) 

and put a nail through for a cotter. Also drill 
cotter holes for test lever and cam. Remount 
anemometer on roof. (For true measurement 
of wind velocity, anemometer should be ele- 
vated on a mast at least IS ft. above roof, 
avoiding eddies and air pockets. In this case 
the connecting shaft should be a built-up hol- 
low wooden one, made as light as consistent 
with strength and stiffness.) 

TURN drive pulley and fit it with wooden 
clamp, nailed on. Make similar clamp to 
bolt to cam, and add these to anemometer 
shaft. For the lower bearing spindle, which 
resists sidewise motion of cam, insert '/&-in. 
drill rod in a hardwood plug driven into end 
of pipe, keying it with a pin ; or better, screw 
on a cap having the spindle soldered in a hole 
drilled in it. A rigid steel bracket on wall or 
suitable support from roof, having a bearing 
hole for the spindle, completes this assembly. 

If skate wheel on follower lever jumps off 
cam, make it triangular in form, with two 
well-separated hinges, one above the other, to 
give rigidity. 

Drum Connection. Mount the driven pulley 
assembly vertically on wall where it can con- 
nect with drum mechanism. It is equipped 
with cone bearings, with gears at lower end. 

Support the recording base on brackets at 
proper level with gears. Make an offset con- 
necting link to clamp to its bracket, having 
radius equal to radius from center of the spur 
to center of the pivot in its rim. Two con- 
necting-rod clevises fitted with hardened cup 
bearings and connected with a wooden rod of 
suitable length transmit motion from gear to 
pointer. Owing to play in gear teeth, some 
lost motion is inevitable, but can be reduced 
by pressing gears together to bind a little. 

One or more springs may be hooked to fol- 
lower arm to get necessary tension, and the 
loop which passes around cam follower can be 
moved to vary leverage. At 100 m.p.h., when 
cam has extended springs to limit, the pull at 
wheel must be about 4 lb. At the start there 
should be no tension, but the connecting wire 
should begin to strain the spring as soon as 
motion starts. In the anemometer twist of 300 
deg., the pointer pen moves in a chord of 6 
in. ; if it moves more, loosen clamp screw that 
holds connecting link to bracket, and lengthen 
its lever ; if pen moves too little, shorten lever. 
To bring pen to zero, pivot the link slightly to 
right or left on its clamp screw. 

Adjust tension of spring so that a 1-oz. pull 
on test lever, with a radius equal to that of 
the anemometer at the vane center, causes an 
angular deflection corresponding to the veloc- 
ity established for the dial calibration (around 
12.85 M.P.H.). 

Operation. Mount chart paper, and ink the 
pen. Regular recording ink is best. If this is 
hard to get, mix a little water color with gly- 
cerine, put a drop between the nibs, and the 
pen will not dry during a 12-hr. run. Since 
chart papers ruled to fit this drum cannot be 
purchased and hand ruling would be very la- 
borious, use a plain bond paper held on drum 
with rubber bands at ends. Start the chart at 
some convenient time, say 7 a.m., and replace 
it at 7 p.m. 

FOR reading chart, cut plywood rectangle 
V/> by 18 in., and nail wooden strips along 
the ends and one edge to enclose a chart sheet. 
Divide the long strip into spaces representing 
hours, halves, and quarters, and label them to 
correspond to the chart. Cut a strip of cellu- 
loid 4 by 6J-2 in., trimmed along the edges to 
curves of 12-in. radius, and scratch division 
marks for the wind velocities. By laying this 
over chart and against base molding of board, 
the velocity at any time can be read. If you 
prefer, lay out a complete blank chart on a 
sheet of celluloid, with vertical curves at 15- 
minute intervals. 



HEY! YOU CANT GET BY 
WITHOUT SHAVING 




Sometimes it hurts 

TO LEARN. ..you can't get by 
without shaving! 



HEARTACHE is but one price men 
pay for failure to keep well- 
shaven. For stubble is repulsive. 
Women shun it. Employers won't 
tolerate half-shaved workers. Bris- 
tles can turn friends and associates 
against you. In view of this how can 
any man take a chance by appear- 
ing in public without a clean shave! 

Shaving is not a task with the 
Gillette "Blue Blade." Use this 
blade and you can shave close and 
clean every day or twice a day in 
perfect comfort. There's no pull — no 
burn. You look and feel well shaved. 

The reason for this is simple. The 
Gillette "Blue Blade" is almost in- 
credibly keen. It is the product of 



manufacturing and inspection meth- 
ods absolutely unequalled by other 
blade makers.Tempered to the exact 
required degree of hardness in auto- 
matically controlled electric furnaces 
— this blade is then ground, honed 
and stropped by equipment held to 
microscopic limits of accuracy. 

Each blade is "anchored" in its 
envelope to prevent the slightest 
damage to its perfect edges. It is 
germ-free, sanitary— your hands are 
the first to touch it. Prove the qual- 
ity of this blade to your own com- 
plete satisfaction. Slip one in your 
razor. Experience the finest shave 
that any instrument possibly can 
provide. Ask the dealer nearest you 
for Gillette "Blue Blades." 




A TWIST... IT'S OPEN !■ A TWIST... ITS CLOSED! 



The ARISTOCRAT 
— New Gillette 
One Piece Razor 
The Aristocrat is all one 
piece, no loose parts. 
Heavily plated with 
2-1-Karat gold and 
guaranteed a lifetime. 
Price $4 completewith 10 
Gillette "Blue Blades." 



GILLETTE BLUE BLADES 

NOW 5^4 25* • lO^k 49? 



MARCH. 1935 
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The world's 
smallest all- 
purpose, full power twin., 
two years in the stages of 
development and testing 
• . entirely different niel- 
allurgieally . . entirely new in design. 
Its displacement is only 7.6 cubic inch- 
es; it weighs only 37 pounds, and it 
develops 3.7 N. O. A. Certified Brake 
H.P. at 4,000 r.p.m.! A moderate priced 
outboard motor, embodying advanced 
features of aeronautical design. 

New illustrated Handy Chart, now rrady, describes 
this startling nrw motor Id detail and gives com- 
plele specification* on the other S pasiBsak pjai ■■■ fff 
great models In the 193S SI \. LUL L | 
HORSE line. Write for your copy. ■ IliiH ■ 

JOHNSON MOTOR COMPANY 

500 Pershing Road, Wankrgan, III. 
Canadian Johnson Motor Co., Ltd.. Peterboro, Can. 

JOHNSON 



'OUTBOARD MOTORS 



IT'S BALANCED CONSTRUCTION 
THAT COUNTS I 




Join Our Model-of-the-Month 
Club and Build the Famous 



S.S.California 

FIRST ALL-ELECTRIC OCEAN- 
GOING MERCHANT VESSEL 




Deck view of the 
California and, 
at top of page, a 
photo of the model 
resting on tin foil 



MODE. 

No. 8 



of the MONTH 
DESIGNED BY 



Theodore Gornmi 



ARE you a member of the Popular Science 
Model-of-the-Month Club? If not, why 
don't you join now ? We have an especially 
interesting model this month — the electrically 
driven ocean liner California. To this ship 
goes the distinction of being the first all-elec- 
tric ocean-going merchant vessel. 



For building this beau- 
tiful little water-line 
model, we have prepared 
a special construction kit 
containing all the mate- 
rials required to make 
every part. With each 
kit goes a full-size blue- 
print and a long bulletin 
containing minutely de- 
tailed instructions for as- 
sembling the model. The 
price is only SI, postpaid 
anywhere in the United 
States. All you need do to become eligible for 
the Model-of-the-Month Club is to obtain 
one of these California kits (see page 108 ) and 
return to us the application card you will find 
in it. You will receive a membership certifi- 
cate and will be entitled thereafter to partic- 
ipate in all activities of the club. 

Xot only in a series of American ships, but 
in any history of the development of the 
steamship, the California merits an important 
place. The electric drive had been successfully 




<l I 0 





foe*** 



For the dimensions of parts not detailed and for additional information, see list of materials 
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employed in United States naval vessels for 
many years, but it was not until the Panama 
Pacific Line built the California in 1927 for 
its intcrcoastal route that the commercial pos- 
sibilities were realized. 

In constructing this model of the California, 
thin layers of balsa wood are cut out and 
glued together by the method described in 
previous articles (see particularly P. S. M., 
July '34, p. 78, and Sept. '34, p. 76). The 
scale of the model is 1 in. equals 50 feet, which 
makes it 12]/j in. long. 

If you have suitable materials at hand for 
building the model, you can obtain the full- 
size blueprints and detailed instructions alone 
for 25 cents. Please order Blueprint No. 251. 

Members of the Model-of-the-Month who 
joined prior to this month are entitled to re- 
ceive a copy of the instructions free, provided 
they send a self-addressed, stamped envelope. 
Ask for Model-of-the-Month Bulletin No. 5. 



List of Materials 

IiALSA WOOD 



No. of 
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MISCELLANEOUS 
9 pc. wood 1/16 in. round, 'A lonK, [or 
winches* 

2 pc. wood 1/16 in. round, 2J4 lonK, 
for masts* 

Pins: 8 with heads removed, l'/ 2 in. 
long, for derrick booms*, and 32, 1 in. 
long, for davits*; 6 with heads attached, 
1 in. long, for small ventilators*, and 6, 
1 X in. long, for large ventilators*. 

1 pc. thin stiff wire about 2 in. long for 
flagpoles and boom supports. 

Paint: Black for side of hull unit, fun- 
nels, 9 winches and bases, 6 large venti- 
lators, 2 small ventilators, and pieces X, 
V, and /. White for superstructure unit, 
forecastle unit, foremast base, 4 small 
ventilators, 2 flagpoles, and stripes on 
funnels \s in. wide and l A in. from top 
(or use a thin white paper strip). Brown 
for masts, 8 derrick booms. 1 derrick 
boom support, and piece 7'. Buff (or 
brown and white mixed) for topsides of 
D, S, W, Mb and Mc. and for topside of 
hull unit from 1 X in. from bow to 2 X 
in. from bow, and from 3 in. from stern 
to the very stern. 

Cement or glue and sandpaper. (A 
1/16-in. drill and a No. 70 drill will be 
found useful, if available.) 

Note: All pieces marked with asterisk (*) 
are ready for final assembly when cut to the 
given dimensions. All dimensions are in inches. 



• Tuny tVttns is now starring in 
Side ofthe Kond." hn>a<lfii»t over 

aflLa^LV^' ~ ' V- 

f^*H JjL- - ^a is spent in building eve 

* rm « " 




KEEPS MY TOOLS 

IN TOP 
CONDITION' 

Tony W ons, Radio Star 



''Arc villi listenin"?* 1 says Tony. "\\ hv say . 
my lme of tools dates bark to the time 
when as a boy of thirteen I had a little 
workshop in the basement of our cottage. 
It was then that I learned how easy it was 
to keep my limited but precious kit of 
tools in top condition with a Carborundum 
Stone, in spite of their constant, and at 
that time, somewhat inexpert use." 

"Tools are still friends to me — my favor- 
ite means of enjoyment and relaxation — so 
much so, in fact, that I built my own sum- 
mer home. Believe me, my Carborundum 
Stone worked overtime on that job when I 




Combination Bench 
Stone — one side, coarse, 
grit for nicks ; re\erse, 
line grit to bring tools 
to a perfect edge. From 
U5c. to $1.50. 



At right — Carborundum and 
Aloxitn Brand "Wheels for gen- 
eral metal work and tool grind- 
ing. All standard sizes and grits. 




went to work on those tough timbers. But 
my tools cut as clean as a hound's tooth." 

Edged tools must take severe punish- 
ment when hard wood is being worked — 
metal-working tools get even rougher treat- 
ment — but regular use of a Carborundum 
Brand Sharpening Stone will keep them 
sharp and assure maximum efficiency. 



Send for sample sharpening stone and 48-page booklet 



This 48-page book by E. Erickson, well 
known expert, lias 17 large illustrations of 
the right way to sharpen each edged tool. 
A little study of this book and every tool 
you own can always be just right. 

It has a "How to Build" section with 
photographs and diagrams of articles to 
be made. Instructions are simple and 
easily understood. The exact amount of 

CARBORUNDUM 

"EG. U. S. POT. OF*. 

BRAND 

SHARPENING STONES 



material for each article is listed. It is full 
of hints that will make working in your 
shop easier and help you do a more work- 
manlike job. 

With this book you get a handy pocket 
sharpening stone — ideal for pocket knives 
and small tools. They are both yours for 
10 cents in coin or stamps to cover postage. 




H*D.Ptt 01 
OW TO S HARPEN 
WOOP-WOmCING 
• ■TOPIS-- 



MAIL COUPON TODAY 

The Carborundum Company. 

Dept. P-3, Niagara Falls, N. Y. 
Endowed in ten cents (roin or stamps) for 
your U.-pu»f Hooklt't urnl can. pit- Sharpen- 
ing Stone. 



City_ 



MARCH. J 935 
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WOOD IN CANS 
WILL FIX THESE OLD 
NAIL AND SCREW HOLES 




Handles Like Putty 
Dries to Hard Wood 

Plastic Wood becomes a permanent part 
of the object repaired 

Plastic Wood is actual wood that 
comes in cans and tubes — can be 
moulded with the hands — -when dry 
it is hard, permanent wood that can 
be sawed, planed, sanded, drilled, 
turned on a lathe — will hold nails 
and can be painted, varnished and 
lacquered perfectly — it is water-proof 
and weather-proof. 

Plastic Wood will adhere to any 
clean, dry surface — wood, metal, 
glass, stone or porcelain. 

Here are just a lew of the 
1001 lists of Plastic Wood 
Repair Damaged 
Furniture, Loose 
Drawer Pulls, Loose 
Casters, Drainboard 
Cracks; Damaged 
Toilet Seats, Loose 
Bathroom Fixtures, 
Around Pipe Holes, Cracks in Shelving, 
Cover Countersunk Screws, Leaky Window 
Frames, Shingled Roofs, Fill Old Screw 
Holes, Repairing Linoleum, Filling Floor 
Cracks, Replace Wood Rot, Fill Holes After 
Wiring, Patching Automobile Tops, Stop 
Windshield Leaks, Boat and Canoe Repairs, 
Loose Tiles, Baseboard Cracks, Cracks in 
Stucco, Cement, Cracked Porcelain, Cab- 
inet Making, Pattern Making. 

FREE 

Write The A. S. Boyle Co.. Inc., 
1934 Dana Ave., Dept. P.S.-3, 
Cincinnati, Ohio for interest- 
ing booklet "200 Things to 
\ Do With Plastic Wood.' 



PLASTIC WOOD 






Simply Made 

PROJECTOR 

THROWS PICTURES ON SCREEN 



HOTOGRAPHS and picture post cards 
can be shown to friends in a more satis- 
factory and graphic way by throwing 
them on a screen with a projector like that 
illustrated. 

The author used an inexpensive eyeglass 
known to opticians as "diopter 4.00," which 
has a focal length of 10 in. Other lenses, such 
as those used for reading glasses, may also be 
used. The larger the lens, the clearer the pro- 
jected picture will be. 

If a lens other than that specified is ob- 
tained, its focal length must be found, be- 
cause the depth of the projection box must 
correspond to the focal length of the lens. 
Go to the darkest corner of the room, point 
the lens toward the window, and move the 
lens until a clear image of the window is 
thrown on the wall. Then measure the distance 
from lens to wall. This 
is the focal length. 

The lens is held in a 
cardboard tube, which 
slides inside another 
cardboard tube. Turn a 
piece of wood to exact- 
ly the same diameter as 
the lens. Cuta3-in. wide 
piece of flexible, smooth- 
surfaced cardboard, and 
wrap it tightly around 
the wooden cylinder. 
Trim it with a knife 
until the ends just meet ; 
then paste gummed 
paper strips over the 
joint. Square the ends 
of the tube with a skew 
chisel, and wrap anoth- 
er strip of cardboard 
around it, joining the 
ends on the opposite 
side. Glue the two tubes 
together and wrap tight- 
ly with a piece of 1-in. 
bandage. When dry, 
trim off the ends as be- 
fore, but let the second 
layer project 1/16-in. 
over the first at one end 
to provide a rabbet in 
which the lens may be 
glued. A piece of paper 



is now wrapped around the first tube, and 
the second and larger tube is then built up 
in the same manner on top of the first. 

For the box itself, f^-in. plywood is best. 
Bore the hole for the lens holder in the cen- 
ter of the front panel, and the four 2-in. 
holes in the bottom for ventilation. Also 
saw the opening for the picture in the rear 
panel, using a coping saw. The sides, ends, 
and bottom may now be glued and nailed 
together. 

The pictures are mounted on a slide, which 
is shown in detail. A fine sawcut is made at 
an angle in the two sidepieces to hold a thin 
metal plate (tin will do). The metal should 
be large enough to curve toward the back. 
In this way all parts of a picture will be in 
better focus. The simplest way to hold the 
pictures against the metal plate, no matter 




Hotter -head Noil 

"3» Hack ?f*l'j\ 

Opening SluS 




Glued and Nailed 



How to make the box, 
lens holder, and slide 





Metal 






Plate 

















DETAIL of SLIDE 



l-QIO 

t — 2 — 1 sJom 

I J . oo 

H|l J-j DETAIL of LENS TUBE 



front 

Bottom 

l2 l « 9 s 



Spring SraSS Clips 
Held in Place by 

wooden Cleats 

ALTERNATIVE DESIGN 
FOR SLIDE 
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Projector with top removed. An additional 
shield or hood is fastened to front of cover 

what their size, is with paper clips. A more 
workmanlike method is shown in the alter- 
native detail. Two small cleats are added to 
the sidepieces of the slide so that two nar- 
row strips of spring brass may be used to 
clamp the top and bottom of the pictures. 

It is well to make two or three slides so 
that a helper can mount the pictures, which 
can then be shown without interruption. The 
slide is moved across the opening in the back 
on two runners screwed to the box. 

Two porcelain light sockets are now screwed 
to the bottom and wired, and four rubber- 
head nails are driven into the bottom for feet. 

The metal plates screening the light, as 
well as the two reflectors, are made and fas- 
tened as shown. These may all be cut from 
ordinary tin sheets. With the exception of the 
two reflectors, however, the tin should be 
painted a flat black, and also the tubes hold- 
ing the lens. The interior of the box and 
the slides should be stained black. A black 
stain may be made from ]/> oz. powdered 
nigrosine dissolved in l /i pt. denatured al- 
cohol. The outside may be finished as desired. 

The painted plates, the reflectors, and the 
tubes are now remounted in the box. The 
best lights to use are 200-watt projection 
lamps, which take up little room and give a 
strong light. Photographers' flood lamps give 
good results, but burn only for about two 
hours. Ordinary 75- or 100-watt lamps may 
also be used. Clear glass bulbs give more 
light than frosted ones. 

The top is now fastened with screws, the 
picture mounted upside down, and the box 
placed about 4 ft. from the screen. A silver- 
colored screen gives a very clear picture. Move 
the lens back and forth until the picture is 
in focus, and proceed with the show. The 
projected picture of a post card measures 
about 12 by 19^ in. 

Printed or written words can be read by 
placing the projection box parallel to the 
screen and holding a mirror at an angle of 
45 deg. to the box. The resulting picture, 
however, is not as clear as when projected 
directly on the screen. — Herman Hjorth. 



List of Materials 

No. of 

Pieces Description T. W. L. 

2 Top and bottom ■/» 9H 12-5-ij 

2 Sides Vs 7'A l\ 7 A 

2 Ends )i S'A 9'A 

1 Slide H 6-5/16 6-5/16 

2 Cleats for slide Vn H 6-5/16 
2 Runners 56 1 12$i 

2 Cleats for runners •<« I 12 $6 

2 Plates (tin) 6'i T/j 

2 Plates (tin) 3<* 11^ 

1 Plate (tin) 2ft 11% 

1 Plate for slide 4 5-11/16 

2 Reflectors 7 T/i 
Two light sockets and lamps; 10 ft. of 

lamp cord with plus; lens; 4 rubber-head 
nails. 

Xote: Dimensions are in inches and finished 
sizes. 



6 WEEKS AGO 



_ v SO LONG 
W. I SKINNY 



TODAY 

HEIGHT, 5 FT. 9 IN. 
WEIGHT, 165 LBS. 




CHEST 

AQ l A IN. 




NECK 
\5V 2 IN. 



Skinny? New easy 
way adds pounds 

— so fast you're amazed! 



v 



/ 



WAIST 
31 IN. 



Astonishing gains with new double tonic. 
Richest imported brewers' ale yeast now 
concentrated 7 times and combined with 
iron. Gives 5 to 15 lbs. in a few weeks. 

NOW there's no need to have people calling you 
"skinny," and losing all your chances of mak- 
ing and keeping friends. Here's a new easy treat- 
ment that is giving thousands good solid flesh and 
husky good looks — in just a few iveeks. 

As you know, doctors for years have prescribed 
yeast to build up health. But now with this new 
discovery you can get far greater tonic results 
than with ordinary yeast — regain health, and in 
addition put on pounds of healthy flesh — and in a 
far shorter time. 

Not only are thousands quickly gaining husky 
handsome pounds, but also clear, radiant skin, free- 
dom from constipation and indigestion, new pep. 

Concentrated 7 times 

This amazing new product, Ironized Yeast, is 
made from specially cultured brewers' ale yeast 
imported from Europe — the richest and most po- 
tent yeast known — which by a new process is con- 
centrated 7 times — made 7 times more powerfid. 

But that is not all ! This super-rich yeast is then 
scientifically ironized with 3 special kinds of iron 
which strengthen the blood, add abounding pep. 

Day after day, as you take Ironized Yeast, 
watch flat chest develop, skinny limbs round out 
attractively. Constipation and indigestion disap- 
pear, skin clears — you're a new person. 




THIGH 
22 IN 



CALF 
15 IN. 



ANKLE 

614 IN. 




Posed hy 
pr of r minimi 

»!«</< 7s 



Results guaranteed 

No matter how skinny and weak you 
may be, or how long you have been that 
way, this marvelous new Ironized Yeast 
should build you up in a few short 
weeks as it has thousands. It is sold un- 
der an absolute money-back guarantee. 
If you are not delighted with the re- 
sults of the very first package, your 
money instantly and gladly refunded. 

Only be sure you get genuine Ironized 
Yeast, not some imitation that cannot 
give the same results. Insist on the gen- 
uine with "IY" stamped on each tablet. 



Special FREE oner! 

To start you building up your health 
right away, we make this absolutely 
FREE offer. Purchase a package of 
Ironized Yeast at once, cut out the seal 
on the box and mail it to us with a clip- 
ping of this paragraph. We will send you 
free of charge a fascinating new book on 
health, "New Facts About Your Body," 
by a well-known authority. Remember, 
results are guaranteed with the very 
first package — or your money re funded. 
Sold by all good druggists. Ironized 
Yeast Co., Inc., Dept. 453, Atlanta, Ga. 
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NEW JERSEY PIPE 
SMOKER USED ONE 
TOBACCO 30 YEARS 

Wife asked storekeeper for 
"best tobacco in the place" 
... and got Edgeworth 



_ „ vs..* JorseJ 
1934 

February >■ ' 
. Jt Pro. Co. 

Gentlemen: ^ M*U* 

I srookea rn J . inR „ , \ er ^ 

h<l'» l fi g enero usly « 

io^brin* bac£ c cain0 back. 
thc P c Edge*" rth - „ v smokers 



Vea« aS °t on 5»«2Sbt me 
that m 111 ,\u- ea«« r '' i c -.m 

buy my 

toyo"- Sincerely- phriea 
Geo. A* ■* 



Mildness and Flavor Win 

IT IS the combination of genuine 
mildness and delicious tobacco 
flavor that has made Edgeworth fa- 
mous everywhere. Some tobaccos 
are mild without much flavor. Others 
have flavor, but fail in mildness. 
Edgeworth is the right combina- 
tion. You can smoke it all day long 
— and enjoy it all day long. 

If you are a stranger to the win- 
ning quality of Edgeworth, invest 
in a 15-cent tin and give it a trial. 
These pocket tins are sealed in mois- 
tureproof Cellophane. Other sizes, 
up to pounds, are sold in vacuum- 
packed tins. Ask your dealer. Edge- 
worth is made and guaranteed by 
Larus & Bro. Co., Tobacconists since 
1877, Richmond, Virginia. 



EDGEWORTH 

SMOKING TOBACCO 



'More Smoking Hours Per Tin" 



LAST CALL FOR $2,000 GUILD CONTEST 

( Continued from [>ii£C 71 J 



pect to send. This handful of clubs promises 
118 exhibits. These clubs are such a small pro- 
portion of the whole, however, that the figures 
have little significance, but a breakdown of 
the various reports does reveal one especially 
interesting point. The largest number of en- 
tries is promised for Division 4 of the contest, 
which is restricted to furniture made with 
power-driven tools. Only a few years ago, 
small woodworking machines for amateur use 
were rare and expensive. Few home workers 
had them. Now, however, they are in such 
wide use that this division promises to be 
one of the most popular in the entire contest. 

The entries of the 
few clubs that have 
reported are distrib- 
uted quite evenly 
through the various 
divisions of the con- 
test. While Division 4 
leads, there is a differ- 
ence of only four ex- 
hibits between it and 
Division 7, which cov- 
ers toys and novelties. 
Only one entry behind 
this is Division 3, 
furniture made with 
hand tools. 

All exhibits must be 
shipped in time to 
reach Chicago not ear- 
lier than March 18 or 
later than March 25. 
The necessary entry 
blanks and labels are 
being sent to all club 
secretaries. 

The Chicago Pre- 
mier Homcworkshop 
Club has rallied loy- 
ally to the assistance 
of the contest com- 
mittee and will do 
everything possible to 
make visiting club 
members feel at home 

during the exhibition week. Earle G. Peek, 
president of that club, and Alexander Max- 
well, secretary, have been added to the mem- 
bership of the national contest committee. 
Mr. Maxwell has had wide experience in ex- 
hibition work, having been connected with 
the World's Fair almost continuously during 
the entire period of its construction, opera- 
tion, and dismantlement. He designed and 
erected some of the building fronts and also 
served as maintenance supervisor for the 
Colonial Village. 

The following national exhibition delegates 
have been nominated by their clubs and ap- 
pointed as members of the contest commit- 
tee: Dr. C. W. Grauel, Denver (Colo.) 
Homcworkshop Club; Arnold Schultz, Dixon 
(111.) Homecraft Club; Donald Stow, Queen 
City Homecraft Club of Elmira, N. Y. ; Clyde 
Newman, Elmhurst (111.) Homcworkshop 
Club; R. D. Brooks, Topeka (Kans.) Home- 
workshop Club; and W. O. Watkins, Tucson 
(Ariz.) Homeworkshop Club. 

CLUB ACTIVITIES 

Elmhurst Homeworkshop Club, Elmhurst, 
111. Plans are being completed for the club's 
annual exhibition, which will be held the first 
week in March. So late a date had to be 
fixed because the Christmas toy program 
grew to such magnitude that it absorbed all 
the energies of the club members and left 
little time for individual projects. To finance 
the work of repairing and constructing toys, 
the club ran a benefit show in one of the 
school auditoriums. The performance was ad- 
vertised and the sale of tickets stimulated by 




Exhibit of Pocono's Homeworkshop Club at 
Monroe County Hobby Show, Stroudsburg, Pa. 



means of a child's playhouse, 6 by 8 ft. and 
8 ft. 6 in. high, which was built by one of 
the members so that the club could offer it as 
a prize to the holder of the lucky ticket to 
the show. The house was designed in English 
cottage style, half-timbered, with a fireplace 
chimney, and finished inside complete to elec- 
tric lights and curtains. If built to order it 
would have cost $175. A local merchant gave 
the club the use of the second floor of a 
building on the main street for a toy repair 
shop. Coal was donated, and all the club had 
to do was to mention what was needed in 
order to get it. Officials of the Illinois Emer- 
gency Relief assisted 
by furnishing a list of 
families with children 
requiring assistance, 
and the churches did 
the same. These lists 
showed the name, age, 
and sex of each child 
so that appropriate 
toys could be given. 
The club has more 
than doubled its mem- 
bership since it was 
organized in June, 
1934. Among its mem- 
bers are carpenters, 
retired business men, 
salesmen, engineers, 
machinists, an under- 
taker, a barber, and a 
grocer. 

The Pocono's Home- 
workshop Club , 
Stroudsburg, Pa. The 
club display won first 
ribbon at the Monroe 
County Hobby Show, 
which attracted about 
5,000 visitors. Three 
ribbons were won by 
individual members. 
The first ribbon went 
to J. R. Stanton for 
an end table and gav- 
el; second to L. C. Brown for a sculptured 
head; third to James Moore for wood carv- 
ing. The club's assortment of Christmas toys 
were turned over to the Elks for distribution. 
Demonstrations have been given on a num- 
ber of subjects, and four were scheduled re- 
cently for a single meeting night. A talk on 
photography was given by Warren Card, the 
club's photographic expert, and on woods by 
Oram P. Hoffman. Leo Werson is the club's 
adviser on leather craft. 

Eugene Craftsman Club, Eugene, Ore. The 
"Gypsy Carvers", who won first prize for 
wood carving at the Oregon State Fair and 
have made large carved decorations for the 
new library building of the University of 
Oregon, recently gave a demonstration of 
their work for the benefit of this club. The 
meeting was held in the Senior High man- 
ual training shop. At another meeting in 
the machine shop of Ralph Pierce, a demon- 
stration was given on the cold rolling of steel, 
punch-press blanking and forming, electric 
welding, and metal planing. Some of the ma- 
chines used had been constructed by Mr. 
Pierce. Methods of spinning different yarns 
and weaving cloth were explained by A. S. 
Kaufman at a meeting held in his basement 
workshop. He made the demonstration on a 
homemade spinning wheel and loom. He is a 
professional weaver, but also makes a hobby 
of doing hand weaving at home. 

The Homeworkshop Club 0) Cleveland. 
Through the cooperation of P. C. Neale, a 
member of the club, an entertainment was 
given for all the members by the Electrical 
League of Cleve- (Continued on page So) 
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(Continued from page SS) 

land. The program included a get-together 
party, a "science of seeing'' show, and talks 
by Mrs. Celia Hudson, director of the Elec- 
trical League lecture bureau, and W. E. 
Connley, an electrical engineer. A number of 
electrical gifts were given as door prizes. 

Spokane Hotnecrajters, Spokane, Wash. 
The members could hardly believe their eyes 
at a recent demonstration on the use of a 
skew chisel in wood turning, given by Knute 
Engdahl, president of a sash and door com- 
pany. He did stunts that looked impossible 
with no other tool but the chisel. His en- 



ADVISORY COUNCIL 



Professor Collins P. Bliss 

Dean of the College of Engineering, 
Xew York University 

Professor Clyde A. Bowman 
Dean of the School of Industrial 
Education, Stout Institute, 
Menomonie, Wise. 

Harvey Wiley Corbet t 
Architect, New York City 

Dr. Hugh S. Cumming 
Surgeon-General, United Slates 
Public Health Service 

Maj.-Gen. Benj. D. Foulois 
Chief of the Air Corps, U. S. Army 

Capt. E. Armitage McCann 
Founder, Ship Model Maker's Club 

Dr. Francis G. Pease 
Astronomer, Mt. Wilson Observatory 

Frank A. Vanderlip 
Banker and Publicist, .Veto York 



gagements do not permit him to attend meet- 
ings more often than once a month, but he 
has been made an honorary member. . . . 
Other recent demonstrations included one by 
Chase Charlton on the metal turning lathe; 
another by J. B. Maxwell, a paint company 
representative, on finishing; and a third by 
Paul Pugsley on metal work. Mr. Pugsley 
also displayed a remarkable collection of fine 
tools. . . . Since this club is limited in mem- 
bership and has no vacancies, W. E. Mitchell, 
the president, and the other officers and 
members are anxious to see another home 
workshop club started in Spokane with un- 
limited membership. They will give any de- 
sired assistance to that end. 

Topeka Homeworkshop Club, Topeka, 
Kans. Thirty boys are now regularly attend- 
ing the meetings of the junior auxiliary con- 
ducted by this club in cooperation with the 
Y. M. C. A. Among the hobbies followed 
are woodworking, archery, model airplanes, 
leather work, photography, microscopy, and 
cement modeling. Because of the growth of 
the boys' division, Clyde F. Cook, president 
of the club, in an address before the Optimist 
Club, suggested that woodworking and metal- 
working tools be provided by any of his lis- 
teners who had some to spare. The Optimist 
Club took up this idea and broadcast an ap- 
peal to the entire city. The boys' auxiliary is 
the first one started by any club affiliated 
with the National Homeworkshop Guild and 
has been successful from the start. . . . "The 
Topeka Homeworkshop Club News Bulletin" 
is now being issued in greatly improved typo- 
graphical style. Besides club news, there is a 
page of workshop hints. 

Jacksonville Homeworkshop Club, Jackson- 
ville, Fla. To en- (Continued on Pane 02) 



wwy aren't vou <j*~» 

AT M/>8£L& R4RTV, ■ 
JACK? 



% Au cee.i 
can't do 
Awrwuc so 

I WA4W'f 
IKJVlT£D. 




LOOK. 

JUST 



JAC U, HGRCb A STORV ABOUT A Boy 
LiicejYOU. 8UT H£ LEARNED TO 
PlAV 1HE HARMONICA 
SO LXLl THAT HE 

BECAME The most 
Popular sov in 
the neighborhood. 



Jack did, and note he is invited 
to all the parties 

IT'S nice to be popular with your friends — ■ 
I to be invited to all the parties — in on all 
the good times ! Well, that is what happens 
if you are a good harmonica player. 

Thousands of boys and girls all over the 
country have found the Harmonica a short 
cut to popularity. At school or at play, at 
parties or meetings, the harmonica player is 
the center of a group of swaying, singing 
boys and girls. Thousands of schools have 
harmonica bands. If you haven't one in 
your school, why don't you suggest it to 
your teacher. 

EASY TO LEARN 

Without costing you a cent you can learn 
to play the Harmonica like a professional in 
a short time. Mail the coupon below for 
free Illustrated Instruction Book "The Art 
of Playing the Harmonica." 

You don't have to know one note from 
another. This book tells and shows you 
just what to do. Just follow 
J^7 the simple instructions and in 
' a short time you'll be amazing 
. ■W *^ your friends with the 

f ^ way you can perform. 

BE SURE THAT YOUR 

HARMONICA IS A HOHNER 

Boys and Girls that buy a 
Hohncr, always have the 
satisfaction of knowing 
that they have the finest 
harmonica that can be ob- 
tained. For seventy-five 
years Hohner Harmonicas 
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A lot of big boy* love 
the Harmonic* too. 
Here's whet Dizzy 
Dean the famous St. 
Louin pitcher My*. 
"Do 1 play a. Har- 
monica? You bet 1 do. 
I've played a Hohner 
Marine Band for 
yearn and It'a a win- 
ner." 




have been recognized as the "world's best." 
True and rich in tone, accurate in pilch, 
perfect in quality and workmanship Hohner 
Harmonicas have always been the choice of 
professional players everywhere for their 
stage and radio work. 

£rery Hohner Harmonica hat the name 
"Hohner" on the in»trument and on the box. 
Protect yourself— look for the Hohner name. 
If the name is not there — It's not a Hohner— 
accept no »ubntitute. 

Send for FREE Instruction Book 
See how Easy It Is To Play 

We want every boy and girl to know how 
quickly and easily they can learn to play a 
Hohner Harmonica. So we would like to 
send you, absolutely free and without any 
obligation to you, our complete Instruc- 
tion Book "The Art of Playing the Har- 
monica." Just fill in and mail the coupon, 
and it will be sent you at once. 

M. HOHNER. INC. 

351 Fourth Avenue New York City 



\IO\lC 



I M. HOHNER, INC. 

I D«pt. 976-C, 351 Fourth Av*., N. Y. City 

I Please send me without cost your Free Instruction 

J Book "The Art of Pitying the Harmonica." 



Name 



W-KARK PRINT 
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UNRULY 
HAIR 

Stays Neatly 
Combed 

Costs but a few cents to use 
— a bottle lasts for months 

TS YOUR HAIR difficult to keep in 
™ place? Does it lack natural gloss and 
lustre? 

It is very easy to give your hair that 
rich, glossy and orderly appearance so 
essential to well-groomed hoys. 

Just rub a little Glostora through your 
hair once or twice a week — or after 
shampooing, and your hair will then 
stay, each day, just as you comb it. 

. Glostora softens the hair and makes it 
pliable. Then, even stubborn hair will 
stay in place of its own accord. 

It gives your hair that natural, rich, 
well-groomed effect, instead of leaving it 
stiff and artificial looking as waxy pastes 
and creams do. 

Glostora also keeps the scalp soft, and 
the hair healthy by restoring the natural 
oils from which the hair derives its 
health, life, gloss and lustre. 

Try it! See how 
easy it is to keep your 
hair combed any style 
you like, whether 
parted on the side, in 
the center, or brushed 
straight back. 

A large bottle of 
Glostora costs but a 
trille at any drug store 
and will last for 




(llostbra 



iths. 



lostbra 



Sportsman's Cabinet 

HOLDS GUNS AND FISHING TACKLE 



OODWORKERS who also 
like to hunt and fish will get 
double enjoyment in con- 
structing this unusually attractive and prac- 
tical cabinet. There is ample room in front, 
behind the glass door, for the display of 
five guns, and additional room is provided 
in the back for the storage of other firearms, 
as well as compartments for fishing rods and 
tackle, ammunition, and other accessories. 

The extensive use of plywood in this design 
allows the construction to be kept relatively 
simple. The dog silhouettes, which are lightly 
carved, provide a touch of decoration that re- 
lieves the otherwise severely plain case. De- 
tail K shows how wood inserts are made to 
strengthen the silhouettes. Choose the plywood 
with an eye to a distinctive grain pattern, and 
apply a good finish. Hardware of the casement 
window type and hinges of the so-called "in- 
visible" type are the most appropriate, if 
readily obtainable. — Donald A. Price. 




Doors at each side give access to storage 
compartments hidden behind the main gun rack 




Hardwood Plywood i 

Plywood is Used 
Throughout - Glue 
'A Solid Wood on 
Exposed Edsea 



Punch Carving to Represent Shrubbery 
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World's Most 
Amazing Book of 
Rare and Secret 
Information! 

The Book of Formulas 



The basis of many fortunes! Formulas, 
Recipes, Methods anil Secret processes for 
making and improving upon beverages, glues, 
cements, enamels, paints, cosmetics, dyes, 
inks, tooth pastes, soaps, silver and nickel- 
plating, oils, lubricants, and a thousand and 
one things for commercial and household 
use! Your fortune may hang upon one lit- 
tle hint from this most amazing of books! 
Information from a thousand sources — not 
normally available to the general public — 
now published for the enjoyment and prac- 
tical profit of Popular Science readers. 

See What You Can Make 

You can easily make mixtures to keep your 
windshield shining like crystal, whiten dis- 
colored teeth, keep silverware bright and 
clean. You can make beverages, or power 
belt dressings, perfumes, shampoos,bleaches, 
photographic solutions, essences 
and extracts, manu- 
facture battery fillers or 
solutions, and do 
thousand other 
tilings — all witl 
the plain and 
easily followed 
formulas i n 
this book. 

FUN and 
PROFIT 
for 

Experimenters 

If you like exper- 
imenting with 
things, either us a 
hobby or as a serious 
vocation, here are 
modern formulas w hich, 
taken as a base, may 
lead you to unique dis 
coveries and profits. 



only 



* 



1; 



.00 

.O.D. 



Send No Money Now 



I Popular Science Monthly, 

I 38 1 - 4th Ave, New York 

I 
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| Send me The Book of Formulas. I will pay 

I postman $1.00 COD. plus few cents postage, 

I upon delivery. Money back if not satisfied. 

I 

J NAME 

[ ADDRESS 

j CIT\- STATE 

I 




SWITCH AND BED PLATE 
IMPROVE SHOP MOTOR 

WITH the advent of the modern home- 
workshop machine units, a switch at- 
tached directly to the motor became so es- 
sential that most manufacturers now build 
one into the frame of their fractional horse- 
power motors. An old-style motor can be 
modernized in the same way by the simple 
method illustrated at a cost of about 75 cents. 

The switch base is a block of hard rubber 
or fiber Y% by 3 by 3 in., suitably drilled. 
Grooves and counterbores in the underside 
provide space for the wires, the heads of the 
binding-post screws, and the nuts for attach- 




Old home-workshop motor improved with a con- 
venient switch and easily adjusted bed plate 



ing the switch. The block is scribed to the 
curve of the motor and ground to shape on a 
fairly coarse wheel. Shallow holes are drilled 
into the motor frame and tapped out with a 
bottoming tap to receive the screws. 

Another device shown in the photograph 
is a 3/16-in. slotted steel plate to which the 
motor is permanently bolted with machine 
bolts, countersunk into the back of the plate. 
The slots in the ends of the plate should be at 
least 3 in. long and wide enough to slide 
smoothly along a $6-in. bolt. 

Such a plate enables the operator to move 
the motor from one machine to another with 
minimum effort, and requires only two J^-in. 
bolts with wing nuts for securing it. Further- 
more, the belt tension may be regulated eas- 
ily. 

Two pieces of leather (an old fan belt or 
strap will serve) clamped between the base 
of the motor and the plate will materially 
deaden the sound of the motor and lessen vi- 
bration. — R. G. Bullard. 

RIBS FOR MODELS BENT 
OVER HEATED PIPE 



SOLDERING 
IRON HEATS 




Variable temperature bender 



RIBS of thin wood or bamboo for a model 
• boat or airplane may be bent more con- 
veniently if a variable temperature bending 
iron is rigged up as illustrated. A 2-ft. length 
of 1-in. pipe is set up in a vise and an electric 
soldering iron is inserted in one end. The ribs, 
if of wood, are dipped in water for a few 
minutes, then bent to shape on the hot pipe. 
Bamboo ribs do not require to be wetted. 
The proper temperature for the bending can 
be found by sliding the piece to be bent along 
the pipe. — Stephen A. Fkitscii. 



WHY DO 
NEW CARS 



II 



II 



LIGHT 
OIL 



You've heard friends talking about the 
new cars of this year needing "light" 
oil. Or your dealer has advised it, if 
you have one of the new motors. 
What's the reason for this insistence 
on "lightness"? 

Just this: the car makers, in their 
constant efforts to step up the efficiency 
of your motor, have been fitting the 
vtaxiingsurfacescloserana'closertogetber. 

This helps to seal the motor against 
power loss. But it presents a serious 
problem in lubrication. Your oil now 
has only a fraction as much space in 
which to flow between the wearing 
surfaces, a space too narrow for any 
but a "light" oil. 

Obviously, the "lighter" the oil, the 
better it has to be. Not only because 
there is a thinner film of it on the 
working parts (though that is reason 
enough!) but because with the new 
high-speed motors, your oil is sub- 
jected to greater heat and tension than 
ever before. Therefore, if you would 
avoid motordamage.buy only the best! 

You will probably find that your 
motor consumes a little more oil with 
the "light" grades. But the slight extra 
cost here is easily offset by the extra 

mileage from your gasoline an 

economy made possible by the new 
closer-fitted motors. 

There is no reason to worry about 
whether your motor will be "broken- 
in" safely with "light" oils . . .if you buy 
the best. That's why you'll find more 
new car owners using Quaker State 
this year than ever before. Quaker 
State Oil Refining Co., Oil City, Pa. 



QUAKER STATE 
MOTOR OILS 



MARCH, 1935 



91 

Copy 




The Home Craftsman's 

MOST USEFUL 
TOOL 

One home expert says: "I can «io 60% 
of many jobs with Nicholson Files." An- 
other says:Torty", some go as high as 70%. 

There is little doubt that the world's 
most popular file — Nicholson — is the 
home craftsman's most useful tool. 

Here are ten of the most popular Nich- 
olson Files selected by a vote of expert 
home craftsmen : Metal working — Round, 
Flat, Mill, Half Round, Three Square; 
for Wood Working — Cabinet Rasp, Half 
Round Wood Rasp, Last Makers Cabinet 
Rasp, Flat Wood Rasp. 

Hardware stores everywhere carry 
Nicholson Files — priced to meet popular 
demand. Nicholson File Company, Provi- 
dence, Rhode Island, U. S. A. 

NICHOLSON 
FILES 

muni 



$2,000 GUILD CONTEST 

(Continued from page Sg) 

courage an exchange of shop ideas, a few 
members are called on at each meeting to 
describe briefly some particular "kink" they 
have found useful. ... A talk on the use of 
paint, slain, and varnish was given recently 
by H. C. Conklin, superintendent of a paint 
manufacturing company. . . . Two hardware 
companies have assisted the club by provid- 
ing machines for demonstration purposes. In 
fact, such a large variety is always available 
that members can try out practically any 
type of machine ordinarily used in the home 
workshop. ... An auction sale of projects do- 
nated by members enlivened the club's suc- 
cessful first annual Christmas party. Be- 
sides the members and their wives, there 
were many visitors who took advantage of 
the auction to pick up novel and attractive 
articles for Christmas presents. The toys 
made by the club for distribution to needy 
children were on display, in addition to the 
projects made especially for the auction sale. 
Four prizes were given — an attendance prize 
for ladies, another for men, a third for 
children, and a fourth for the member who 
submitted the most unique project. The auc- 
tion netted $79.35, which was spent for 
clothing for poor children. 

Monarch Homecraft Club, Moose Jaw, 
Sask., Canada. This club is a division of the 
Monarch Club of the St. Andrews Church of 
Moose Jaw. Organized about eight years ago, 
the parent club had no other activities than 
a regular Sunday afternoon meeting, four or 
five banquets and a dance each year, and 
various amateur theatrical revues. It has 
now been split up into study and hobby 
groups, of which the Monarch Homecraft 
Club is one. The members constructed the 
scenery for the annual revue as their first 
club project. 

Springfield Homecraft Club, Springfield, 
Mass. The organization meeting was attend- 
ed by 125 of whom 45 joined the club, fol- 
lowed later by 12 more. It is expected that 
the 100 mark will be reached in the course 
of a few months. ... An instructor in the 
Springfield Technical High School gave a 
wood-turning demonstration at one meeting, 
and the program proved so interesting that 
the club did not adjourn until 11:45. There 
were about 75 present. At an earlier meet- 
ing Peter M. Marsh, a local contractor, ex- 
hibited wood carvings and gave a demonstra- 
tion on the art of carving .... Charles C. 
Gay, secretary of the club, attributes its suc- 
cess and the large (Continued on page 03) 



Newly Chartered Clubs 

The following new clubs have been 
organized and granted charters by the 
National Homeworkshop Guild since 
the February issue of Popular Science 
Monthly was published: 

Alliance Homeworkshop Club, Al- 
liance, Xebr. 

Brunswick Homeworkshop Club, 
Brunswick, Me. 

Emnietsburg Homeworkshop Club, 
Emmetsburg, Iowa. 

Kewanee Homeworkshop Club, Ke- 
wanee. 111. 

Lincoln Homeworkshop Club, Lin- 
coln, Nebr. 

Manchester Homeworkshop Club, 
Manchester, N. H. 

Newcastle Homeworkshop Club, 
Newcastle, Calif. 

These clubs are in addition to those 
listed in prev ious issues. All new clubs 
will be announced in these columns as 
soon as possible after being chartered. 




CASCO Glue fixes 
Teakwood Table after 
everything; else failsl 

You can benefit from the ex- 
perience of A. MX. ofTujunga, California, who writes: 
"I have a coffee table of teakwood and a stand. Both 
of them with six legs and twelve glued joints. I have 
tried both hoc and cold glue and three kinds of marine 
cements, but all would loosen in from six to twelve 
months. It is about eighteen months since I gave 
thema Iiberalcoating of CASCO Waterproof GLUE. 
Today.they're as good as new, in spite of the fact that 
this climate is the absolute limit for wood shrinkage!" 

Build your own protects with CASCO and get a now idea of Eluo 
stranatfi. Whereas ordinary alues set merely by 



CQrril GENEROUS TEST SAMPLE 

■ nttn & HANDY REPAIR GUIDE 
Wrlteyoarnameand addreason postcard. Sar"S«nd 
free sample and copy of 'Casco Gluing- Guide.'" 

/Minn, Falsi, Itmttr D—ltn Sill CASCO 
THE CASEIN MFC. CO. OF AMERICA, Inc. 
350 Madison Ave. • Dept. 335 • New York 




Any Man, or Boy, who has a Passion for 
Making Things Needs this Book 



IT'S ONLY A DIME 

This book tclU yon how to 
make Electro-Mag net h. Elec- 
troplating Outfits, Secret 
Locks . . . and 30 other Elec- 
trical Devices. You'll find the 
dircctinnri anil diagrams easy 
to follow. Satisfactory too ■ . . 
liecaiise everything you make 
will work . . . 100%. 



96 Pages — costs a Dime — Don't go 
another day without it 

You'll never get more real instruction for any dime 
you've ever spent than what's crammed between 
the covers of this hook. Send 10 cents (coin or 
stamps) to Room 1328, Dept. 1*. S. 3.13, National 
Carbon Company, J nr., 30 East 42nd St., N. Y.C. 





Get stations all c .__ 
world with thin l'UWEK- 
FUL Short and Lonir Wave 
radio recelv«rl Work* on tiro lona life 
Inexpert five dry batteriea. NOT a toy 
or attach men t! Remits Guaranteed!! 

ACE Kit* Include every necesnary part 
for the entire receiver mounted on at- 
_ ■active metal chattel), panel. Clear picture 
.nut ructions. Wire it yourself! It's easy! 
One Tube Kit SI .95 .Two Tithe Kit ■ 52.85 
ALL ELECTRIC 105-12K volt AC-DO two tube 
MM current net. No batteries needed! 

COMPLETE KIT-J3.G5 
Kits wired 75c. Tubes 85c oe. Headphones SI. 25. 
ORDER NOW! Send fl dcpot.lt. or postpaid if lull 
remittance. Send for Kit KB literature. 

I Oft If t I Large three color Map of the WORLD. U.S., valuable 
aWWWn* I Short Wave data, etc.!! Send 10c for n.ailitiu. NOWI 

ACE RADIO LABORATORIES Dept. s-3 i«»B«..g«, 



FLYING MODEL KITS 
14 INCH 



SI 50 



1 MODEL 
>\ a BOAT 
V PARTS— 

O Send 5c far Catalan 




Fatrchild 
Heath Parasol 
Aeronca 

Buhl Bull Pup — 
Verville Air Coach Pottage 
Curtim* NavyRacor extra 
EACH KIT CONTAINS 

Separate plans. Printed Balneal 

Wood spray. Cement, Rubber. Ha- Tripl. 
ier. Celluloid. Wheels. Wire, flam- Strapped 
■rials 2c extra. 



All parts listed in Boat 
Catalog 5c. Airplai 
ta Cataiok- 5c J 



SELLEY MFG. CO., INC., 



;ount tn lots of 60 of a him. 
Dept. 903, 1373 Gates Ave., 
Brooklyn, H. Y. 



KINKADE GARDEN TRACTOR 

and Power Lawn mo wing Attachments 

A Practical, Proven Power Cultivator & Plow 
for Gardeners, Fruit Growers, Truckers 
Florists, Nurserymen, Suburbanites, 
Country Estates and Poultrymcn. 

Low Prices - Easy Terms 

AMERICAN FARM MACHINE CO. 
1072 33rd Ave. S. E. Minneapolis, Minn. 




Catalog 
Free 




SNIP MODEL FITTINGS 



If you build scale model ships you will be 
interested in these fitting. Every item is 
carefully designed and made to meet with 
the approval of the most discriminating craftsman. 
Although these fittings are of the highest quality you 
will be surprised at the J CATALOG SENT 



reasonable prices. 

THE WILSON CO. 



UPON REQUEST 

BRISTOL, CONNECTICUT 



92 



POPULAR SCIENCE MONTHLY 



$2,000 GUILD CONTEST 

(Continued from page 02) 



Publicity Will Help 
Your Club Grow 

By klepinc your home workshop club 
in the spotlight and oblaininR the right 
sort of publicity, you can gain new mem- 
bers, keep up the interest of the old ones, 
and win the support of your community. 
It is therefore important to send reports 
of all meetings promptly to the local 
papers and occasionally offer the editors 
good human-interest photographs. Be sure 
also to send the more important news of 
your club and a selection of your best pho- 
tographs to the Guild Editor. Popular 
Science Monthly, 381 Fourth Avenue, 
New York, N. Y. 



number of visitors who attend the meetings 
to the enthusiasm of the members and the ex- 
cellent cooperation that has been given by the 
local newspapers. 

Greater Lawrence Homeworkshop Club, 
Lawrence, Mass. More than eighty members 
were present at the second meeting of this 
club. An address was given on the use of 
power tools, followed by a wood turning 
demonstration by one of the members. 

Middletown Homeworkshop Club, Middle- 
town, Conn. For several days before they 
were distributed, the 350 Christmas toys 
made by club members for Middletown's 
poor children were exhibited in a local store 
window with the club's charter in the center 
of the display .... Arthur Bronkie, a master 
wood turner, gave a demonstration at a re- 
cent meeting and explained some of the finer 
points in the operation of a wood-turning lathe. 

Newcastle Homcworkshop Club, Newcas- 
tle, Calif. The monthly business meetings 
are held in the offices of the Placer County- 
Bank at Newcastle, and the intermediate 
meetings at the home workshops of various 
members. Among the organizers and charter 
members of the club are a lumber company 
manager, the local telephone company man- 
ager, a bank cashier, an insurance agent, and 
an accountant. 

HOW TO START A HOME 
WORKSHOP CLUB 

THE best method of starting a home 
workshop club is outlined step by step 
in a free bulletin you can have by filling out 
the coupon below. Send for it at once. 

To amateur craftsmen the Guild offers the 
opportunity of enjoying real cooperation and 
companionship in their hobby. It is the first 
time this opportunity has existed in the home 
workshop field. The purpose of the Guild is 
solely to promote handicraft of all types. The 
officers and directors of the Guild arc giving 
their time without pay, and the movement is 
entirely noncommercial. All the services, re- 
sources, and prestige of the Guild arc placed 
freely at the disposal of the local clubs. 



National Homeworkshop Guild 

c/o Popular Science Monthly 

3S1 Fourth Avenue, New York, N. Y. 

I am interested in the home workshop club 
idea and wish to know what the National Home- 
workshop Guild will do for me. Please send me 
this information in the large self-addressed 
and stamped envelope I am enclosing. 

Name 

Address 

City Slate 

(Please print very clearly) 



New Scroll Saw 

Has Increased Efficiency— New Features 




Latest Delta Model — 
hailed everywhere by 
woodworkers as most 
efficient Scroll Saw 
available. 



This new "Delta" Scroll Saw is another 
great step forward in scroll saw perform- 
ance. Enables you to use fine blades at lull 
motor speed without danger of breakage. 
Has many other novel and useful improve- 
ments. This year the Delta line of motor-driven 
woodworking tools is more complete 
than ever before. Delta standard! 
of efficiency, quality, and con- 
venience have been strictly 
maintained — and Delta prices 
still kept at their low levels. 
Good compact motor-driven tools are within 
the reach of all. Every woodworker will 
find the new 1935 Delta line of unusual 
interest. 



Send for Catalog of Delta Tools 




The 1935 catalog of Delta quality 
motor-driven tools is now off the 
press. It is crowded with photo- 
graphs and information about the 
new line of 1035 Delta tools. It 
shows how Delta tools are built to 
stand the grind of production work, 
and yet are so low priced as to be 
within the reach of all. Send coupon 
so your name will be placed on the 
mailing list to receive the 1935 Delta 



DELTA MANUFACTURING CO., 3775 N. Holton St., Milwaukee, Wis. Dept. B38G 
I enclose Ulc (.siampw or coin) for which pleahc bend me one copy of "Practical 
I>clta Projects." Also place me on your mailing list tu receive 1035 Delta catalog of 
quality motor-driven woodworking tools. 



catalog without delay. Enclose only 10 
cents at same time for Book of Prac- 
tical Delta Projects, 32 pages of new 
and novel things to make with many 
blue prints, working drawings, photo- 
graphs and illustrations — and com- 
plete directions. 

DELTA MANUFACTURING CO.. 
3775 N. Holton St. Dept. B335 

Milwaukee, Wisconsin 

■* 
I 
I 



Name 

Address City.. 

□ Check lu-re if you are n I>elta user now. 



Aire?.. 



State.. 



Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 



Rifle 
Shooters! 

Helpful Information 

FREE! 



ONE DROP 

SUPPORTS 2600 LBS. 



One shooter says : 

"The SupCF'X .21 

Long Rifle picks a 
wallop great enough 
to finish the ravaging 
career of wcodchucks 
at distances of* 90 
yards and more.** 



Coupon below 
brings val uable 
shooting booklet 
ABSOLUTELY 
FREE. Fullofhelp- 
f u I information. 
Tells how to im- 
prove your shoot- 
ing. Contains many 
pointers you'll be glad to get. Interest- 
ing to tyro and expert alike. Learn about 
remarkable shooting that is possible 
with Western Super-X long range .22 
smokeless cartridges and Super-Match 
.22 Long Rifle smokeless. 



MAIL 
COUPON 
TODAY! 



Western Cartridge Company, 
Dept. C-16, East Alton, Illinois 

Send your FREE booklet on sm.ill bore rifle shooting 
and information on Western rim fire cartridges. 





Name 

Address 

Post Office State. 



• Hard to believe — yet it's true! And here's how we 
made the test. An oak stick was cut in half. . . a drop 
of LePage's Liquid Glue brushed over the freshly 
cut ends. . . Then the two parts fitted together again. 
When the liquid had dried, one end of the stick was 
fastened to an overhead support — and on the other 
end was hung an automobile with two men in it. 
This was carried in a parade in the rain. Was there 
a crash? No sir! That one drop of LePage's Glue 
supported the weight of the automobile and the two 
men — 2600 pounds! 

Whether you also use nails or screws, always use 
LePage's Glue — liquid, hard or waterproof — and be 
assured of immense and lasting strength. You can 
get it from your hardware dealer. 

RUSSIA CEMENT COMPANY 
Laboratories and Factory • Gloucester, Mass. 
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CELOID FINISH 




No work-shop is 
complete without 
Celoid Medium Gloss enamel. It gives 
a hand-rubbed effect without the labor 
of rubbing. Its restful, subdued gloss 
makes it ideal for walls and wood trim. 

Kyanize Celoid Finish smooths itself. 
Use it on plaster or fibre board walls, 
and woodwork. You can be certain 
it will dry quickly with a smooth sur- 
face. You will be perfectly satisfied. 
The National Housing Act guarantees 
needed improvements. KYANIZE Paints, 
Varnishes and Enamels complete them. 
Write for free color card. 
BOSTON VARNISH COMPANY 

525 Everett Station, Boston, Mast. 



KYANlZE DEALER 




M PT. CAN CELOID FINISH 
154" RUBBERS 



SM55S mm 25(^ 



"Keep Out" 

Says the RCA Noise Reducing 

World-Wide Antenna 
To Man-Made Interference 



No more need your short- 
wave reception be prey to 
every passing street car— every 
electrical gadget in your 
building! The new RCA 
double-doublet antenna says 
"No!" to man-made noises 
—and brings in far more 
foreign stations. 

Ask your dealer or service 
engineer fora Certifiedlnstal- 
lation. Write for booklet, 
"Antenna Facts". 

$6.00 plus installation 



RAD/O 




RCA Parts Division 
Dept. S 
Camden, N. J. 




W O R L D-W I D E 

ANTENNA 
SYSTEM 



NEW KEY CASE DEADENS 
ALL JANGLING SOUNDS 




Each key can be 
slid out on the 
chain as needed 



THIS attractive key case of new design has 
several advantages. When carried in a 
pocket or purse, the keys are inclosed, a snap 
fastener keeping them firmly in place. When 
in use, one or two keys can be slid out on the 
chain, leaving the others inside. This protects 
the panel of a car in driving and prevents the 
noise caused by dangling keys. 

The case can be made from any kind of 
leather, but tooling calf is necessary if a de- 
sign is to be impressed in it. The most popu- 
lar colors arc black, brown, tan, and blue with 
lace either to match or in a darker color for 
contrast. Materials needed arc one piece of 
leather 2% by 6 in., 2'/ 2 yds. of 3/32-in. lace, 
one snap fastener, and one key chain obtain- 
able in live-and-ten-cent stores. 

Lay out the design on paper. Moisten the 
underside of the leather and fasten it to a 
board with two or three thumb tacks at the 
edge. Place the design on the leather, fasten 
with thumb tacks, and trace with a 4H pen- 
cil, being careful not to press too hard. Re- 
move the layout and carefully indent the de- 
sign in the leather with a tracer. Lay a dime 
on each corner and trim off circular as shown 
at A, rounding the corners in. each way. 
Keep the leather (Continued on page 95) 




PASS LACE THROUGH LOOP. TWO SINGLE 
TIGHTEN LOOP FROM BACK. STITCHES AND 
THEN PULL LACE TIGHT THIRD STITCH 

STARTED 



DOUBLE OR OVER-EDGE LACING 

The key case as it appears when tooled and 
punched, and the method of lacing the edges 




9" x 3"' Workshop" Lathe complete with re- SQA 
versing motor, switch and drive, aa shown. . . 
$21.00 down payment, $7.00 per month 

'T'HE 9Js" swing by 3' bed "Workshop" Lathe is a Back- 
Geared, Screw Cutting Metal Working Lathe. Can alio 
be used for wood turning and machining compositions. Has 
automatic longitudinal power feed to carriage, graduated com* 
pound rest, micrometer collars on compound rest and cross 
feed screws. Cuts screw threads 4 to 40 per inch. Write for 
free 32-page illustrated Workshop Bulletin No. 5-W. fc 
If interested in larger siie lathes ask for Catalog No. 94. 

SOUTH BEND LATHE WORKS 

820 E. Madison St. South Bend, Ind. 



SHIP MODELS 

Complete Kits from $1.00 Up 

The quick and ea y road to ship 
modeling' i;- to itetoneof »ur accu- 
rate scale construction seta. With 
them you can concentrate on the 
- : ir i ■■>(!■ ' the model .Sim- 
ilar seta for models of Klylnir 
Cloud. Dentroyer I'renton. (.on- 
htituiion, U.S. S.Texas, Whaler 
Wanderer and many other*. A I no 
ne mi- finished hulls and all Hortftuf 
materials and fittinjra such aa 
blocka, dead e yea, an c horn, uteer- 
triK wheels, guns, lifeboats, etc. 
Large 64 paa-e photographically Il- 
lustrated booklet, describing: the 
above stent postpaid upon receipt 
of 15c (coin) . Manypersonsonre- 
cciving this booklet, have diacov- 
ereo how xtmple and enjoyable is ship model making-. Be sure to 
nut your booklet before h tar ting your model. 

Model Ship Supply Co., Dept. T, Mineola. N. Y. 





RADIO'S 
LEADING 
CATALOG 



Send for the new 1933 AL- 
LIED Catalog — devoted exclu- 
sively to Radio. Ovor loo paces 
packed with new Set-Building 
Its. Also the latest Dual Wave. 
\11-Wave, Short Wave and Broad- 
t sets. Sound Systems, all radio 
acement parts, etc. — at lowest 
ces. Write for our FIIEE Cut- 
Address Dept. C. 833 W. 
son Blvd.. ChlcaKo, III. 



Allied ¥ Radio 

C ORPO 1 RATION 
833 W, JACKSON BLVD. , CHICAGO, ILL. 



Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 

FORMS TO CAST LEAD SOLDIERS. INDIANS. TRAPPERS, 

Hunters*, wild and Farm Animal**. 244 Wonderful "True to Life" 
model*. Eaay and Inexpensive to make. I furnish all nec canary 
material. Send 6c Stamp for Illustrated Catalogue. 

Henry C. Schiercke, Ghent, New York 

FOR GENERAL USE 

The Ideal Utility ClaMs 
$1.45 and $2.45 
Plus 15c Postage 

A Magnifier of Great Power, con- 
venient aild IiIkIiI} ettirient Instru- 
ment for the shop office, ht>rncand 
school. Mounted: on a rich black 

» Up pled banc, with nickeled irma, 
and socket joints give any poaltio 
sired. In a* tractive hinged wood 
1 *hl« diameter, piano eon vex lens, I . . . 
aluo l*j In. diameter, convex-convex lonn $2.46. — Cat- 
alog Hunting Equipment, Kiflea, GlaM.-en. etc. 

HUDSON SPORTING GOODS CO. 
P-S2 Warren St. New York 
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Ii you were to invite an experienced shop 
foreman to look over your home workshop, 
you can bet that one of the first details 
he'd notice would be the drill chucks. 

If they bear the name JACOBS, he'd nod 
with approval, because he knows darn 
well that an accurate chuck is often what 
marks the dividing line between a work- 
manlike job and a mess. 

THE 

JACOBS MFG. CO. 

HARTFORD, CONN. 



fl+10M€ WOftKS+10-P 




yWlHSW* 

' . t.t It . A" smown - 
nAonuMe &m crumml 

CCORES of men in every community find relaxation in 
** their home workshops. Working in wood and metal . . . 
creating attractive and useful articles of furniture, novel- 
ties and toys. 

A few years ago a home workshop was an expensive lux- 
ury which only a few could enjoy, today finest quality 
DRIVER Power Tools ore well within the reach of all. 
DRIVER TOOLS . . . which popularized the home workshop 
idea . . . provide superior quality at lowest possible cost. 
If you want to know the most about your ptttcer tools 
tend for free foliler on new Driver Instruction Books 

WALKER-TL'RNER COMPANYTlnT" " 
235 Bcrcktnaa St. PUinfield, N. J. 

Please send 40-page catalog. Check here — if you want free 
Instruction Book folder. 

Name 

Address 

City State 



NEW SILENT KEY CASE 

(Continued from page Qj) 

moistened on the underside and work the de- 
sign with leather modeling tools or suitable 
substitutes until sufficiently raised. The stip- 
ple effect is made by using a rounded tool and 
tapping the leather until the desired effect is 
obtained. Allow to dry. 

Punch holes for the lacing on a line % in. 
from the sides. Touch up all cut edges with 
waterproof drawing ink or leather dye before 
lacing. Beginning at A, use a double or over- 
edge style of lacing as shown in the five lac- 
ing sketches. At A', lace four holes single 
stitch to avoid bulkiness when folded. Lace to 
B, fold over, and lace edges together from B 
to C. The end of the lace at A is concealed un- 
der stitches at A. From C to D, lace as from A 
to B to leave an opening for the key chain, 
making the single stitch again in four holes at 
A'. Run the lacing needle under several stitches 
and cut. This end is now concealed, leaving no 
evidence of the start or finish of the lacing. 

Measure for a snap fastener in. from 
the bottom and y& in. from the side as shown, 
punch a hole for the top of the fastener and 
insert it. This will give the position of the 
bottom part. Punch the hole and insert the 
bottom part. Insert the key chain and polish 
the leather. 

Learning to lace is not difficult if you study 
the sketches. Start lacing by inserting the lace 
wrong side up as in the first drawing. Run 
your fingers the whole length of the lace to 
prevent twisting, and insert the lace in the 
next hole, wrong side up as before. This is all 
there is to single or over-and-over lacing. 

To lace double or over-edge style proceed 
as in the third sketch, looping the lace through 
the loop formed in the previous operation. 
Tighten the loop from the back and then pull 
the lace tight as shown in two stitches of the 
fourth sketch. — A. VV. Moreau. 



MIRROR CONCENTRATES 
LIGHT ON MICROSCOPE 




BY THE use of a concave mirror such as is 
found in an ordinary shaving glass, an 
amateur microscopist can concentrate the 
light from an overhead lamp or from a near- 
by table or floor lamp on the substage mirror 
of his microscope. The mirror should be 
placed about a foot from the microscope. A 
few minutes' experiment will determine the 
distance and proper angle. — James H. Fry. 

GLASS STAINING DISHES 

Glass cup supports for bedposts, obtainable 
at ten-cent stores, make excellent staining 
dishes for microscopic work. They resemble 
the staining dishes used by professionals and 
can be had in two sizes at the rate of two for 
five cents. — Ernest M. Olson. 

SMOOTHING WOODWORK 

Very fine steel wool is invaluable for fin- 
ishing high-grade woodwork, but not always 
easy to obtain. A good substitute is the cop- 
per alloy w T ool sold in ten-cent stores for 
cleaning kitchen utensils. — R. Y. A. 



M\ \ 

WHEN A SMELLER 

V 

NEEDS/A FRIEND/ 

4* 




THE hound's nose was keen and alert. 
The hunter's pipe was strong and 
neglected. So the rabbit trotted safely 
back to his home and missus. 

A few pipe cleaners and a tin of mild, 
fragrant tobacco like Sir Walter Raleigh 
would have put a happier ending to the 
hunt. Sir Walter's an extremely gentle 
tobacco, a blend of Kentucky Burleys 
fragrant as the woods in spring and mild 
as a May morning. Well-aged, slow- 
burning, it has become a national favorite 
in mighty short order. Try a tin. You'll 
find it kept fresh in heavy gold foil. 

Brown 8c Williamson Tobacco Corporation 
Louisville, Kentucky. Dept. V-53 

.... FREE 
BOOKLET 

tells how to mnke 
your pipe tMta 
better, sweeter. 
Write for a copy. 




It's 15 ^ — AND IT'S MILDER 
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iMllIlt " Shop Equipment Since 1 911 1 



1935 MODEL ATLAS 

"unit-plan m Metal-working Lathe 

designed so units may be added 




| Here's a latlie that nu-cts 
■•every need economical I v. Al vour 
shop Brim), jou can adit to it I'MT by 
t'NIT until you have a fully equipped. 




rod, scrcw-cuttlijtf 

lathe, rapahle, nf even' kiod of 
lathe work — m fine a tool ei a ma:i 
could wish for. 

Thia first step ha* a precis ion- 
firoujid bud of heavy tilibed cast Iron: 
faulluw head 9 tiM-k spindle; tallstork: 
compound rest; driving belts and 
pulleys, etc. Take* • i 
'1\ fn. work between 
centers and has 10 
in. mrlng. 




countershaft nwm- 
bly ynu get iTeally increased power 
and wider speed m ic tion. 149.39. Ideal 
for all small metal jnbs ami work on radio, armatures, 
valves, piston-t. etc. The next step |$.".4.7."») substitutes 
ditrerent Compound Heal and add* the Carriage and 
Hack. ThU gives loniciimllnal feed entire length of 
bed without fhatiKinit the Uest . . . 
Final addition* build up. IXIT hv 
t'NIT. to this complete buck- seared, 
srrew-cutt Inn lathe. Culd 4 to 72 
l breads per inch; auto- • A mm rn 
nuttr reversible feeds; >U J.OU 
lft vpeods from •>* if ■' > * 
072 B.P.M. 




The ATLAS does WELL any job within Its size capael 
tv. with highest decree of arcurary and an abundance 
of power. Sold on 2 weeks" trial, with money-back 
Kuarantce. Full lino of attachments at new low prices. 

ATLAS PRESS COMPANY 

1855 N. Pitcher St., Kalamazoo, AAich 



ATLAS 

Drill Presses 
$13.95 to $33.45 




FREE 

Catalog: 



Send your new 
KltKE cataloR of 
A TLA S metal 
lathes, wood lathua. drill pre 
attachments, arbor presses. 




near- ready shaped 
low cost mma craft 




Get this sensational sailboat kit Make 

authentic speed mudrU in a lew hours. All 
the hard work is done tor you. Hull is 
already shaped and hali«w«d. Needs only 
STnoothmic down and painting. Then you 
"step" mast, adjust sail, rismnK and rudder 
and she's ready to launch! Watch her go! Sec 
ner outdistance all competition. Easy to follow 
instructions and all necessary parts furnished. 
Kits as LOW as 25c . . Buj Racing Craft 
Kits at dealer or deportment Mure. If they tan't 
uipply. •-<!':! order lix T *Jid h 

k.t.iSc; IS* holloa hull hit, SI TO; w 
W h'Cow hut: fat, S2 K Set 
prepaid in II S. All materia If 
■uirantefl Serif! t <r tlig Frr 
T^mo-rjli lkuk . ss..*i lar* 
MilbcMt, SpeeJ Senut Mot... 
btrali, Rotohuat. llutk K-t- t 
"■--Toapfccr* Bdluon. 
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MODERN RINGS FROM OLD 
TOOTHBRUSH HANDLES 

(Ciinthiued from page 63) 

has been completed thus far, place it in a 
vise and ream out the inside with a good 
rat-tail file to the correct finger size. Next, 
finish the slope between the shank and the 
built-up portion of the ring, using a half- 
round file. Work down the outside of the 
shank with a flat file to the desired thick- 
ness; then bevel off the top and bottom edges 
with a rat-tail file to overcome bulkiness. 
Study the rings shown in the photographs, 
as well as Figs. 3 and 4. 

The next step is to sandpaper the entire 
ring with No. 2 sandpaper, inside and out, | 
Follow this with No. 0 sandpaper to smooth 
out any possible scratches. Get a small 
amount of pumice stone in powdered form' 
and mix with water to a thick paste, dab 
this on a cloth lying flat on the table, and 




THREE SHEETS OF 
CELLULOID f'SQUARE 




FlO.5 




FlO.6 



FRONT PIECE 
) ^ 




Fig-. 7 



Fig-. 8 



Rings may also be built entirely from sheet 
celluloid, the finger hole being drilled out 

work the ring in a circular motion to remove 
all roughness and bring to a smooth finish. 
Rinse it with cold water occasionally and 
wipe with a dry cloth. Continue until all marks 
of filing are removed. Use the same method 
to smooth the entire inner and outer surfaces 
of the ring. The final step is to polish with a 
dry flannel cloth until a high luster is ob- 
tained. A paste wax polish such as is commonly 
used on automobiles will be found helpful 
in bringing out an extremely brilliant luster. 
Strangely enough, the ring will acquire a still 
more beautiful polish after being worn for 
a week or two, from contact with the warmth 
and natural acids of the body. 

Variations of this method arc possible. For 
example, if you wish a band of contrasting 
color running through the otherwise plain 
shank of the ring, the piece shown in Fig. 1 
can be split through the center with a very 
fine saw and the cut edges smoothed to a 
perfectly flat surface. A thin sheet of celluloid 
of contrasting color is then cemented between 
the two rings with acetone. Similarly, two 
thin sheets may be placed between the shank 
and the two thicker pieces shown in Fig. 2. 
The author's first ring was made in this way 
from a black and a white comb. 

The flat front section of a ring can be fur- 
ther ornamented, if desired, by setting in a 
stone or by covering it with gold or silver 
foil, either plain or cut to form an initial, 
monogram, or design. Foil used in this way 
should, of course, be covered with a thin 
sheet of transparent celluloid. 

If sheet celluloid (Continued on page 07) 




FLOOR VARNISH 



NOT slippery. NO polishing. Heelproof, 
marproof, waterproof, on floors, furniture 
and woodwork. At paint and hardware 
stores. Pratt & Lambert-lnc, Buffalo, N. Y. 



.PRATT 6 LAMBERT 

PAINT AND VARNISH 



18" SHIP MODELS 



1- $|50 




Build a model like this. 



terialsfor building 
hull, ritfKinir, fit- 
tines also clear BSStpSN 
full-sizeddrnwingaforyour 
choice Flying Cloud, Con- 
stitution ur Span! ah Galleon. 
Order now. Catalog ISc. 

ROY HANCOCK 

323 S. Dsu.lai «»e.. Portimiiilli.il' 




The New EXPLORER "Universal Model" 

ALL-WAVE CONVERTER 

The 1936 EXI'LORERrnakon ANY radio a pow- 
erful all-wave receiver, for full 1 Odd -speaker 
reception of world-wide foreign broadcast -air- 
craft, police, amateur short-wave stations, 
etc. Absolutely new A.M.O. circuit gives tre- 
mendoUR reserve power! Complete tthnrt-wa 



. ort Wave receiver.' Unix fJri.'J.",, M-iriov Hark 
G'larantr,.' S.-nd now for FREE LITERATURE. 

RIM RADIO MFG. CO. 693 Grand St. Brooklyn, N. Y. 



AUTOMOBILE COMPASS 

Have you ever taken the wrong road 
and traveled many miles before dia. 
rnverinjr your mistake? This new AIR- 
PLANE TYCK COMPASS conutantly 
tells your direction of travel. Suck- 
to ■■. r I ■■ ii- . Rase IV diameter. 
ONLY $l,9. r , PuSTPAiD, deluding 
Ojmjien sat or. SATIS r'ACTlONGUAR- 
ANTKKD or your money refunded if 
returned within ten days. 

DEALERS WANTED I 

HULL MFG. CO., Box 246-E3, WARREN, OHIO 





MODEL i 
SUPPLIES 

CLIPPER — MOTOR — SAILBOAT] 



Blueprints— Woods — Tools — And hundreds of Scale \ 
fittings in White Metal, Brass and Boxwood. i 
Send IS emU iieill rV re/undmD for this Catalogue to I 

510 EAST 11 STREET } 
Dept. P. S.. New York City I 
♦ 



GENE'S 





1935Models 
Benjamin-Super 
Single Shot Air RMes 
•Bolt Action--Hamm«r Fire 
.._ir Trigger- shool lead or eteol 
Kit shot and .177 or .22 pell* and darts. 

rated and described in New "BB Magic" 

Free-- Write Today-get full details of New Ben- 
jamin 25 Shot Repeater nnd New Benjamin cal. 177 
or cat. 22 Air Pistols- Free Targets-Special Intro* 
ductory and Trade-in Offers. 

BENJAMIN AIR RIFLE CO. 

625 N. Broadway, St. Louis, Mo. 

Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 




(Patented 1-17-221 



The Midget Slide Rule 

equal* a 12 In. at (might elide rulein pre 
MM. Hits A. It. C. U. CI. Lok-Lo* 
Binary, Add and Subtract scales. Give*. 
Loir*. GivesTriir. functions to 1 minute 
from 0 to 9U deicrer* . Tlie Knirine-di vid- 
e ducal ©a are on white coated aluminum. 
Permanently accurate. The Midset In. 
undoubtedly . the most versatile calcula- 
tor ever Invented. Dia. 4 In. Price, with 
Pabrikoid ca*e and Instruction Book, 
$2.00. eaahorC. O. I). Money back I r 
not eatiiifactory. Circulars free. 
Cilson Slide Rule Co.. Stuart. Fla. 
Slid* ftuU M'tker* atare 10/5 
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Tiro of you 

AND A CANOE 




Alone in a world apart from people. 
... An Old Town brings the wonder of 
wild outdoors. Co places easily in a 
canoe. Fish. Camp. Hunt. 

Old Town Canoes are modeled after 
the Indian birch-bark. Balanced. Re- 
sponsive. And sturdy to last for years 
of pleasure. Write for a free catalog. 
Many models for paddling and sailing. 
Sponson. Square-stern. Also many speedy 
outboard boats, including all-wood, sea- 
worthy craft for family use. Rowboats. 
Dinghies. Write! Old Town Canoe Co., 
193 Fourth Street, Old Town, Maine. 



"Old Town Canoes 



Every Man Out 

of a Job Can 
NOW GO INTO 

BUSINESS 
for HIMSELF! 

Write to Popular Science Monthly 
about this plan which puts you into 
your own business. Be our repre- 
sentative. Get our wholesale rates and 
see how you can really make money 
taking subscriptions for Popular Sci- 
ence Monthly. Nearly half a million 
men now read this fast growing maga- 
zine. Show your copy to others and 
take orders. Every order gives you 
a real good profit. Some agents travel 
all over on their profits and pile up 
good bank accounts too. Write and 
get the details of this good business 
plan. You will be surprised at the 
money you can make. 

Sign and Send This Coupon 
Popular Science Monthly 

381 Fourth Avenue, New York 

Tell mc how I can make money repre- 
senting Popular Science Monthly. 

(3-86) 

Name 

Addros 

City Slate 



MODERN RINGS FROM OLD 
TOOTHBRUSH HANDLES 

(Continued from paRe 06) 

is available, it is really easier to build a ring 
up from it than to use the thick material, 
although a slightly different method must be 
followed. The sheets range in thickness from 
.05 to .25 in. Scraps left over in manufactur- 
ing operations may be obtained from any 
number of firms dealing in synthetic plastics 
at very reasonable prices. These scraps usual- 
ly range in size from 2 by i to 4 by 8 in. 
They can be obtained in various thicknesses 
and in many colors, including beautiful imi- 
tations of pearl, mother-of-pearl, veins and 
mottles, stratifications, roll stratifications, 
imitation corals, and all colors of translu- 
cents, transparents and opaques, grained ivory, 
shell (plain and corrugated mottle), onyx, 
wood effects, plaids, checks, stripes, metallic, 
bronze pearl plain, bronze pearl with fancy 
blocks, bronze pearl in veins and stripes, and 
what is called "essence pearl." 

WHEN working with scrap sheet mate- 
rial — say Yt in. in thickness — cut the 
pieces 1 in. square and lay three sheets on top 
of one another, welded with aetconc between 
layers. For example, p'.ace black on bottom, I 
saturate it with aetconc, place a piece of 
white on the black, and another piece of black 
on top of the white. Drip acetone around the I 
four edges to reenforce the outside. Let it I 
dry for half an hour. Then you will have a I 
solid piece Y% in. thick and 1 in. square (Fig. S). 

Drill out the center to a size slightly small- 
er than finger size, place the blank in a vise, 
shape off the four corners with a coping saw, 
and round the edges with a flat file. If the 
shank becomes too soft from the friction 
caused by the file, lay it aside for half an 
hour until it regains its natural state of hard- 
ness. You will then have a round shank, fin- 
ished without any joints. 

Cut two thin pieces of white 1 in. long 
and in. wide and place one piece on top, 
across the shank, near the edge, and one on 
the bottom; then cut a piece of black, the 
same length and width as the white, and 
w ? eld with acetone on the top and bottom 
of the white pieces, but make the black pieces 
three times as thick as the white (Fig. b). 
Weld all with acetone. When dry, trim off 
both sides and top and finish as explained in 
the first part of this article (Figs. 7 and 8). 

T^\ON'T file or sandpaper a ring while it is 
J~y still soft from the effects of the acetone 
or from the friction of the file. In the early 
stage, when the liquid is first applied, the 
celluloid becomes as sticky as tar. It takes 
from a quarter to half on hour to dry thor- 
oughly. 

// you -would like to see other articles on 
celluloid craft-work published in future issues 
of Popular Science Monthly, please send 
a post card to the Home Workshop Depart- 
ment. 

COTTON-MILL SPINDLES 
MAKE SPECIAL TOOLS 

Old cotton-mill spindles, when obtainable, 
are useful for a variety of shop purposes. 
They are made of good tool steel, and, if 
properly annealed, will made good reamers, 
drills, screw drivers, cold chisels, and the like. 
They come in sizes from 5/16 by 9 in. long 
up to Yj, by 30 in. long, approximately, the 
smaller sizes being tapered at one end. An- 
nealing is necessary because they are glass 
hard. A fairly satisfactory way of doing this 
is to heat the spindle red-hot in the furnace, 
then shove it into the hot ashes in the ash 
pit, and leave it to cool until the next morn- 
ing. — Mark A. Cooper. 




28 PRIZE WINNING 
PROJECTS NOW IN 
BOOK FORM 



COUPON BELOW brings 

YOU YOUR COPY OF THIS 
FASCINATING BOOK 



From Coast to Coast, the cream of 
home workshop production. Packed 
between the covers of a book, the 
pick of the skill and ingenuity of 
people interested in wood working. 

Yours to study. ..learn from. ..and 
duplicate. Yours, FREE... when you 
send in the coupon below. 

The projects illustrated and ex- 
plained in this new CASCO book, 
range from vases to portable camp 
refrigerators, and from wooden 
jewelry to smoking sets. Each one 
was actually made, not merely an 
idea. Every one is useful or decora- 
tive, and is put together to give a 
lifetime of service. 

We think that giving away this 
book is a good way to introduce 
CASCO Glue. We know that once 
you see these articles . . . and real- 
ize how much of their permanence 
depends upon sticking together... 
you'll use this famous waterproof, 
heatproof, super-strength industrial 
glue, that is now available for home 
crafters. 

Send for this free book- 
let today. Put your name 
and address on the cou- 
pon, and send it to the 
address below; or just 
write on a postcard: 

"Please send CASCO 
Project Book" 




THE CASEIN MFC. CO. OF AMERICA. INC. 

350 Madison Avenue, Dept. 335, New York, N. V. 

Please ru»h my copy of the new CASCO Book 
"28 Prize Winning Wood-Working Projects." 
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Accept this Sensational 

10 Day Trial Offer 



f*R£p Mail coupon for details 



• • • • Send 
No Money 




Genuine Brand-NEW 

ROYAL 

PORTABLES 

For the first time, you may obtain a genuine, new, 
latest model Royal Portable on 10 days free trial. 

Lowest Prices and Monthly Terms 

Unusual new sales plan places amazing convenience 
of the Royal Portable easily within reach of readers 
of this magazine. Try a Royal Portable at no ex- 
pense to you. Even if you have never typed, you can 
use one instantly. If not pleased in every way, it 
may be returned without question. 

Learn Touch Typing %^%%tSX& 

prepared by expert instructors, will enable you to 
acquire professional typing speed and facility in 
spare time at home. "Astonishingly quick results." 

This is Your Opportunity 

Business and Professional Men 
and Women, Students, Teachers, 
Parents! Be sure to sign and mail 
the coupon. This entails no obli- 
gation. Remember — Royals are 
the finest of portables — made 
and fully guaranteed by the 
world's largest organization devoted exclusively to 
the production of typewriters. Smooth, rhythmic 
action of an office typewriter. Will last a lifetime. 

Act at once! Offer not guaranteed after March 15th 

I Royal Typewriter Company, Inc., Dept. PS-3 1 
1 2 Park Avenue, New York City 

j Please send me complete information concerning | 

! Royal's special new sales plan on latest model j 

! Royal Portable Typewriters with details of ■ 
■ m.nAV Tnni.nPFV.li prrp.. 



FREE 

Typing Course 
. . CARRYING 
CASE included 
in This Offer 



_ 10-DAY TRIAL OFFEK FREE. 
1 NAME. . 
I STREET 



■-CITY STATE. 





Onoes 
US 
■id up 

Some all wood, others canvas 01 
strong and durable. Many color c 



Better Built 
Lower Prices 



cred. Light, swift, safe, 

rubi nations. 



$36 
and up 

Most complete line ever offered, at real money-saving 

prices. 




ONLY THOMPSON BOATS HAVE FULL LENGTH 
SPRAY RAILS. KEEP PASSENGERS PER- 
FECTLY DRY AT HIGH SPEEDS. 

SNIPE SAIL BOAT 

Crosby- Ruddcrdesicn. Eligible f 
ing in its class. A very fast and — 
craft that will outsail many boats 
having double its sail arca.Safcand 
dry under actual sailing condi 
tions. Length. 15H ft.; width. 
5 ft.; depth. 20 in. Weight, 
450 lbs. Price, f 185. 

CATALOG FREE— SAVE MONEY-PROMPT SHIPMENT 

Please slatelhekindof boat you are interested™ C7o) 

>-TWO LARGE FACTORIES -< ■ 

THOMPSON BROS. BOAT MFG. CO. 

219 Ann St. f Write to "I 119 Elm St. 

PESHTIGO, WIS. lEither Place J CORTLAND, N.Y. 




HOW TO CUT A 



New Entrance 

In Any Frame House 



PUTTING an additional entrance in a 
frame house or even through the base- 
ment wall is not an especially difficult job. 
First build the complete frame, consisting 
of side and head jambs, outside trim, and drip 
molding at head, as indicated in the drawing. 
N'ail securely and brace so that it can be 
handled as a unit. 

Then a rough opening in the wall should be 
cut in the desired location about l /- in. larger 
all around than the frame. Additional rough 
studding should be nailed in place at the side 
of this opening, and a header across the top. 

If an entrance into the basement is being 
built, it may be necessary to cut the lower 
part of the opening through the foundation 
wall. If a spot can be selected where a base- 
ment window already provides this opening 
in the wall, much labor will be saved. 

Temporarily wedge the frame in the open- 
ing and scribe a line around the trim on the 
siding. Remove the frame and nail a straight 
strip of wood along the scribed lines as a 
guide in sawing through the siding down to 
the sheathing. 

Paint the surfaces that will afterwards be 
inaccessible, and slide 
the frame back into the 
opening till the outside 
trim rests solidly against 
the sheathing, to which 
it should be nailed. The 
frame should also be 
nailed to the studding, 
using blocks between 
stud and frame near 
the nails so that the 
frame will not be forced 
out of line. 

The opening between 
foundation walls and 
jamb should be filled 
with concrete of a stiff 
consistency, using tem- 
porary forms if neces- 
sary. Insert a copper 
flashing strip at the head 
of the doorframe. Fit 
and hang the door and, 
after patching up the 
plaster on the inside, 
nail the inside trim to 
the jambs. 
The entrance illustra- 





The completed entrance and, 
below, the working drawings 



_Rough Opening 



Over-all Door Frame ?ius 1" 
Inside Trim - 




Waster 

, t Added .Stud 



Spilce Jamba. 
To Rsugh Stui 
HORIZONTAL SECTION 
THROUGH SIDE JAMS3 



[TRpugh Sheathing 




^-Sidina 
Outside Trim 



Reenforcina 
Wires ° 



Siding 

Copper Flash 

Weather Drip 
Molding 

Outside Trim 
Head Jamb 
Door 




SILL SECTION 
FOR BELOW-GK A DE E^THA/ICE 



VERT ICAL SECTIO.N 
THR O UGH HEAD 



A straight strip of wood is nailed 
temporarily to the siding to guide 
the saw along lines marked from 
the frame itself as shown below 




The frame is held in the roughly 
cut opening to scribe the outline 

ted is below grade, so the sill was 
made of cement. The side jambs 
were allowed to extend about 1 in. 
below the bottom of the door, and 
the cement sill was built up 
around them, level with the bot- 
tom edge of the door. Bottom 
clearance was insured by passing 
the trowel between the bottom 
edge of the door and the sill be- 
fore the cement had set. If a wood 
sill is desired, it may be built into 
the frame at the start. — Donald 
A. Price and Roy Frost. 
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TWELVE-IN-ONE TOOL 



^ 



sa 



5B 



lOLDtD TO FIT THE POCtH 



Combining 12 tools. 
Accurate, economi- 
cal. Madeof German 
silver, also Brass, 
Weighs 3 ounce*. 
Folded 6^ Inches 
Ions. Fully extend- 
ed i root. 

CRAFTSMEN. 
ARCHITECTS. 
ENGINEERS. 
MANUAL TRAINING 
SCHOOLS, 
MECHANICS 
and others need it. 
Distributors wan ted. 
Send SOc for 
Sam file Toot 



HUTCHISON MANUFACTURING CO. 
Nashville Tenn. 




Quality Miniature Clamps 

Fine Tools in miniature — quality 
in design, materials, finish ana 
machining. Accurately aligned 
steel screws with free acting, 
broad-faced swivels. Malleable 
Iron Frames, Cadmium plated. 
These clamps fill a thousand 
needa. Look for the "Pony" 
mark — your guars n tee of 
quality. 



Puny Ctnmps-2N«. 231 (open 1". 
thnutt l")and 2 No. 232 (open 
2", throat 1"). 

Clamp Catalog FREE 

Adjustable Clamp Co. 

"Tkt CUmp Fetes" 
401 M. Ashland AM.. CHICAGO 




LAST! 



*bci& RADIO 

Cm actually b* carried In pocket or pur***] 
No ttihos - bfttterit-B— imthirik- to wear out. NO 
cryttlalx to adjust. Simply clip to any metal 
objcctaHdrKka, beds, telephones, etc.forre- 
ception! One entitrul— u<-t« nit xtalioiiH M Up to 
100 miles under favorable conditions. SHORT 
WAVE ft police call* aUo! No complicated 
hookups or wire* needed! Verified 1HO0 miles 
reception from our !*rnipn ! Foolproof — and 
practical— k rent novelty. Can be used ANY- 
WHERE while MHripff, ROM ate] Complete with liny phone— noth- 
inir elue Lo tfff\ Send only II. <«i andpny postman Jl .Sriplu* piMiaueor 
send $2.!»9f M.O., Currency, check). Ideal irift. Complete lna. includ- 
ed. Guaranteed. Order now! 

TINYTONE RADIO CO. Dept. P. S. Kearney, Nebr. 




ELECTROTRIM 

IS SHOCK-PROOF 

The mott economic*!— the sa/«af — 
the most decora tire extension wiring 
you can buy— with a* many outlets as you need in any room a: rhe 
lowest cost per outlet. Elect rot rim — the first and only non- 
metallic surface eitanaion wiring — guaranteed 
^hock-proof, heat-proof, moiature-proof, /lame- 
proof and approved by Underwriters Laboratories. 
ELECTROTRIM. INC. UNION CITY. IND. 



SHAPER 



*3 



paid 



heavy k&uuc KMN ttteel, 8 X fc* , 
statu!* 5 V hi^cn. Bane, table support and 
npindle nrtjiiMing nliiir, liravy v-ray iron 
cwtintra. Oilleos bearinira. 
Order now or acrid 3c tttamp for Catalog 
fully deBcribinir all our equally low priced 
power tools & acceaBories. including Jig 
Saw, Drill Press, Sander, Line Shaft. 
Lathe, etc., etc. 

J. &H. Metal Products Co., 490 St. Paul St., Rochester, N.Y. 




Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 




BUILD YOUR OWN 

RACER! 



Hacinjr offers good money 
and plenty of thrills. Our 
brand new book tells how 
YOl* ran Inexpensively build 
125-13-1 m.p.h. stock car conversions and 
speedway rarers; give* pictures, working drawings, 
full description of nicer*. Midgets, dirt track cars 
fully rksrrjbed. $1 pootptld : money hack if not satisfied. 

RAY F. KUNS, Dept. D-5, Madiwnville, Cincinnati, Ohio 



LINOLEUM BLOCKS FORM 
COLORFUL BOOK ENDS 

PAINTED linoleum cuts, when properly 
mounted, form colorful and attractive book 
ends. They can be made with such simple 
tools as a gouge and a penknife, if no other 
chisels arc available. 

Copy the drawing full size by sketching 
through J-i-in. squares, and trace the pattern 
on brown linoleum 3/16 in. thick. Outline 




These neat, light book ends are faced with 
ordinary brown linoleum, carved and painted 

with a small gouge or V-tool, and gouge out 
the spaces between the sky lines, making no 
attempt to smooth the cuts. Now snip a rec- 
tangle of heavy galvanized iron and bend it 
at right angles to hold the book end upright. 
Cut out the linoleum and a piece of ;4-in. 
threeply wood the same shape, for backing, 
and glue the two together with linoleum ce- 
ment, placing the upright leg of the iron be- 
tween. 

When dry, finish the piece as indicated. 
Paint the iron brown to match the linoleum, 
and glue a piece of green felt on the under- 
side to prevent it from marring varnished 
surfaces. — E. M. L. 



SKY PAINTED WITH GILT 
OIMMEO WITH GREEN 




>2 SQUARES, 



GALVANIZED,- 
SHEET IRON \ 
(BETWEEN 
LINOLEUM 
AND 

plywood/] 



Pattern for laying out. gouging, and color- 
ing the linoleum, and method of mounting it 





SMOOTH-ON 




SmoothOn 




V'OU NEED THIS FREE 
HOME REPAIR BOOKLET 



Contains diagrams and 
simple instructions for 
emergency and routine 
repairs that every home 
and auto owner can 
and should make him- 
self. Revised edition, 
greatly enlarged and completely re- 
written. Get a copy for your workshop. 

DE thrifty — do your own 
" work — and keep the 
money otherwise paid to 
plumbers, repair men and 
for new parts. 

With Smooth-On No. 1, 
you can stop leaks at joints, 
seams and cracks in pipes, 
boilers, heating systems, 
tanks, pails, auto radiators, 
water jackets and crank 
cases, tighten loose parts, 
reset stripped screws, bolts 
and nuts, and make dozens 
of other equally practical 
repairs — all at almost no 
cost, and in emergencies 
without the delay of wait- 
ing for outside help. 

Smooth-On No. 1 is ap- 
plied without heat or spe- 
cial tools, hardens into 
metallic iron and holds 
permanently under any 
pressure and on any 
metal, masonry, wood 
and tile. Leading power 
and industrial plants have- 
used it for 35 years, and 
with this new booklet as 
a guide, you can make 
equally successful appli- 
cations. 

When you know where 
and how to apply Smooth- 
On No. 1, you will make 
constant savings. Be pre- 
pared. Ask us for the 
booklet and buy Smooth- 
On No. 1 in 7-oz., 1-lb. 
or 5-lb. can from your 
hardware store. 





VoitwM SMOOTHON 



SMOOTH-ON MFG. CO.. Dept. 58 

574 Communipaw Ave., Jersey City, N. J. 

Please send the free Smooth-On Repair Book. 

Name 

Address 

.1-35 




COLD RADIATORS 
MADE HOT 

A real, time-proved system for 
stepping up the efficiency of your 
HOT WATKIl Healing Plant. Kasy 
to install. Save fuel. Can be used 
with roul. oil. or ga*. and urlth any 
boiler. Not a "gadget." Complete 
details sent promptly. Write today. 

Dept. PS-3. 
U. S. Foundry & Machine Co. 
P. O. Box 123. Jersey City. N. J. 
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DRILLS KEPT HANDY IN 
RINGLIKE HOLDER 




NEW! 

BAUER & BLACK 




ru 

ADHESIVE TAPE 

• Snow white and 10056 waterproof. No 
matter how often Wet-Pruf gets wet, it 
Won't curl up or ravel around the edges. 
Wet-Pruf has a smooth, kid-like finish — 
resists soiling — washes 
clean. Costs no more 
than regular adhesive 
tape. All regular sizes, 
50 to 700. 

BAUER & BLACK, Division of The Kendall 
Company, 2500 South Dearborn Street, Chicago. 




BIG MONEY 

Vfclew Portable 

SPORTSMAN'S 

BOAT 

For FISHING-CAMPING 
HUNTING* SAILING 



Holes of the correct sizes to take the bits 
are drilled in proper order around the ring 

THIS convenient holder keeps twist drills 
within easy reach without moving from 
the drill press, yet it is never in the way. It is 
made by gluing up 
four pieces of ply- 
wood y$ in. thick. 
Saw out a disk from 
the center so that 
the hole is a loose fit 
around the upright 
column of the drill 
press; then cut the 
outside to a diame- 
ter 2 in. greater. Af- 
ter drilling holes to 
take the various 
drills, remove the 
drill head and motor 
from the drill press 
and slip the ring over 
the top of the col- 
umn. — W. Kirk. 




The drills are handy, 
yet never in the way 



MEAD Sportsman's 
Kl-YAK is the most 

Itmimllntl bout 
development in 
ars. Exclusive 
lew structural 
feature* set a 
new standard 
for lightness, 
I strength, 
Juruhility, 




Opens new world of sport in 
sailing, paddling, camping, fishing. 
SB I'a.MIe now GIVEN with yourCut- 
to-Kit Kit or Factory-Built Kl-YAK 
—if van Intrn/. Rush 10c for Cata- 
loir todayl 

MEAD GLIDERS , ">.^^' ! CHICAGO 



PHOTOS FERROTYPED ON 
SHEET CELLULOID 

IF YOU do your own photo finishing and 
are partial to glossy prints, try using trans- 
parent sheet celluloid instead of the conven- 
tional ferrotype plates. The latter usually re- 
quire the application of a waxing solution or 
other preparation to prevent the prints from 
sticking, but sheet celluloid does not need any 
preliminary treatment. It may be purchased 
at any large garage in the form of window 
material for storm curtains. Before being used, 
the new sheet or sheets should be washed with 
soap and warm — not hot — water and well 
rinsed. For subsequent use, the sheet is simply 
sponged with clean water. 

Transfer the prints direct from the final 
wash water onto the sheet, lay them face 
down, place a chamois skin or a clean absorb- 
ent cloth on top, and roll them down fairly 
hard. The chamois will absorb the water which 
has been squeegeed from under the prints, 
leaving them merely moist instead of dripping 
wet. Be sure there are no air bells. 

Stretch a string or wire in a dry, warm 
room and use it as you would a clothesline, 
by suspending the sheets from their upper 
edge with spring clothespins or photo clips. 
The prints will peel off when bone-dry. 

It must, of course, be remembered that the 
best squeegeed prints are produced on papers 
labeled "gloss" or "glossy". Mat, or even semi- 
mat paper, will not do. — E. F. 



HAS HE A 
COUGH OR A 



COLD? 




Give GLOVER'S 
EXPECTORANT MIXTURE 

to your pet to relieve cough- 
ing. GLOVER'S FEVER 
REDUCER and STIMULANT 
Medicine should be admin- 
istered in the early stages of 
colds, bronchitis, pneumonia or 
other diseases accompanied by 
high fevers. Protects the animal from more serious 
complications. Lowers the high fever in distemper. 
GLOVER'S NEW FREE DOG BOOK is an inval- 
uable aid in the Care, Training and Feeding of your 
dog. Explains symptoms, causes and treatment in 
detail. Write for it today to GLOVER'S, Dept. S, 
462-468 Fourth Avenue, New York City. 
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PEA'MaTIC 





Hero It Is. 
boys. You can 
have an i m - 
mense amount of 
fun «fth this new 
pistol. It shoots 12 to 
15 ordinary peas with- 
out reloading. All you 
I, need do is to load the 
'gun with peas, pull the 
p> VB^H bKA t r 1 sger and k ie n on 1 1 r - 

al^H LHk\ 

H aH LaVl empty. Thou reload an J 
D , flLH Mi l 1 
rOSt" Itt^l ' WmM 

nai rf ^^V^B^^ plode. These plstoli bell 
H~ ,u " XjiSi^y like hot cakes, so get 

yours AT ONCE. Be 
the first hoy in your town to own one of these 
.-iiitomatic repeating pl-tol* and be the enry of all 
(he other kids in the neighborhood. PRICE 25c. 

WORLD NOVELTY CO., Dept. 121, Racine, Wis. 

With MI-LOCO You Can 
Accomplish Amazing Results 

Big new 4S-page catalog of Mi- 
Loco Truscale Railway Equip- 
ment — Lee B. Green built— re- 
veals new era in model makinc; 
100 pictures and drawings; You 
can build locomotives, cars. etc.. 
easier, at lower cost, and get ac- 
curacy and fidelity hitherto im- 
possible. Most remarkable book 
on miniature railway building 
ever published. Send today 35 
cents, in coin if convenient. 

The Miniature Locomotive Co. 

1453S Lorain Ave., 
Cleveland Ohio 




CORD HANDICRAFT 



For this fawcinatinjr past-time we have a larjre collection of mate* 
rial shown in our catalog which we will send you free of charre. 
We also have a beg-inner'a book that we will tend you on receipt 



SQUARE KNDTTERS 



Rcml the article on patre G5 of the February Irbuc of POPULAR 
SC1KNCE M< ►NTHLY. Special to the readW* of POPULAR SCI- 
r^s'CK MONTHLY onTTnruIar J1.00 book together with a square 
knot kit for (1.00. P. C. ilerwin Company. 268 Washington St.. 
Brooklyn. 

SQUARE KNOT HEADQUARTERS 



& Wonders Through The 

A MICROSCOPE 

A new book which tells you 
« ^ all about MICROSCOPY. 
^■■jj^ Turn an inexpensive micro- 
scope on hundreds of speci- 
mens within a stone's throw of 
your front door and you step 
off into a new world of wonders. Com- 
plete Manual for amateurs. How to use 
equipment, secure and preserve specimens, 
take photomicrographs, etc. Numerous 
illustrations. Full cloth bound $1.00. 

POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. Y. 




Build this BALTIMORE CLIPPER 

Construction sot and Rttfogfl for T'P'S'L Schooner-type Bal- 
timore Clipper. Plans, construction sets, 
ittings for all popular models, including 
Flying; Cloud. Bhienose. Hartford, Cali- 
fornia. Carpo steamer. Trawler, Pres- 
ton, Texas, Diana. Sea Scout, etc. Send 
h 15c for illustrated catalog;. 

A. J. FISHER, 1002-2 Etowah, Ron! Oak. Mich. 
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YOUR MICROSCOPE FINDS 
BEAUTY IN SKELETONS 

( Continued from p<igc 47) 

stores, having a fine-tooth, slender blade, is 
excellent. Make some slices squarely across 
the bone, others parallel to its longest sides, 
and still others at angles. 

With a fine, flat file make one surface of 
each section as smooth as possible. Then rub 
it on a piece of very fine emery paper or. 
better still, the surface of an oilstone from 
which all traces of grease have been removed 
by washing with benzine or dry-cleaninc; 



i 



If* 



Cross section of compact bone from the femur 
of a man. Large spots are Haversian canals 

fluid. Finally, polish the surface by rubbing 
the piece on the clean surface of the finest 
razor hone you can obtain. Use water to 
lubricate the hone and oilstone. 

So far, one surface of the specimen has 
been ground flat and polished. The next step 
is to reduce the thickness of the piece until 
it is as thin as the finest tissue, and at the 
same time produce a |>crfectly uniform and 
smooth surface. 

Place a drop of Canada balsam in the cen- 
ter of a microscope slide or a piece of any 
kind of glass. Heat the glass gradually over 
a gas or alcohol flame until most of the sol- 
vent has been driven from the balsam. While 
the balsam is warm but not hot, lay in it 
the piece of bone, polished side next to the 
glass, and press firmly against the glass with 
some instrument until the balsam has set. 
This requires only a half minute or so. 

Now, with the bit of bone cemented firm- 
ly to the glass, you can file, grind and polish 
the upper surface with ease. Use water as a 
lubricant during the grinding and polishing 
operations. When the specimen has been 
made fairly thin, examine it frequently with 
the microscope so that you will not carry the 
grinding process too far. 

Remove the piece of bone by adding sev- 
eral drops of xylol to the balsam, and care- 
fully transfer it to another slide on which 
some fresh balsam has been placed. If nec- 
essary, wash the bone in xylol to remove dirt. 
You will have to handle the piece very care- 
fully, with fine-pointed tweezers, for it is 
easily broken. Coat one side of a cover glass 
with a thin layer of balsam, press it over the 
bone specimen, and set aside to dry. Instead 
of mounting the specimen in balsam, you can 
mount it dry, or immerse it in some other 
mounting fluid such as glycerin or liquid 
petrolatum. 

The microscope will reveal many interest- 
ing things about the bone. Perhaps the cross 
sections will prove (Continued on pazc 102) 



Half a Million People 

have learned music this easy way 



You, too. Can Learn to Play Your 
Favorite Instrument Without aTeacher 

FasyasArTb'C 

MANY of this half million didn'l 
know one note from another 
— yet in half the usual time they 
learned to play their favorite in- 
strument. Best of all, they found learning 
music amazingly easy. 

No monotonous hours of exercise — no tedious scales 
-:io expensive teachers. This .simplified method per- 
fected by the U. S. School of Music, made learning 
music as easy as A-B-C! 

From the very start you are playing fftf/ tunes 
perfectly, by note. Every step, from beginning to 
er.d, is right before your eyes in print and picture. 
First you are told how to do a thing, then a picture 
shows you how, then you do it yourself and hear it. 
And almost before you know it, you are playing your 
favorite pieces — jazz, ballads, classics. No private 
teacher could make it clearer. The cost is surprisingly 
low — averaging only a few cents a day — and the 
price is the same for 
whatever instrument you 
choose. 

Learn now to play 
your favorite instrument 
and surprise all your 
friends. Change from a 
wallflower to the center 
of attraction. Musicians 
are invited everywhere. 
Enjoy the popularity 




you have been miss- 
ing. Start now! 

FREE BOOKLET AND 
DEMONSTRATION 
LESSON 

If you really do want to play 
your favorite instrument fill out 
Uld mail ttio rouiwn ticking for our Flffl 
Booklet and Fret l>e;miiiMrntinu Lewon. 
These explain our wnmh'iful method fullv 
■l)d slum- you how easily anil qulekly ymi 
ran learn to play at little expense. I*. S. 
Srliool of Musir, .s.'i Itrun-avlolt BMg.. New 
York f'lty. 
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LEARN TO PLAY 
BV NOTE 

Piano Violin 
Guitar Saxophone 
Organ Ukulele 
Tenor Banjo 
Hawaiian Guitar 
Piano Aecordlon 

Or Any Other Instrument 



U. S. SCHOOL OF MUSIC 

83 Brunswick Bldg.. New York City 

Send dm ytuv amazing free honk. 'How You <*an 
Maslcr Mtish- in Your Own Hume." with Umpiring mes- 
sage by Dr. Frank ('ran* : also Free I »eiuomt ration 
LtMtfOn, This does not put UW under any obligation. 
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Always mention POPULAR SCIENCE 
Monthly when answering adver- 
tisements in this magazine. 
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Simplex 

Ball Bearing Jack 



ftllVlrV 1 Here's a 

MMMMWW * dcrful. new Ball 
Bearing Jack — just 3 inches 
high, yet it lifts more than 500 
pounds. It's a real jack, not a 
toy. just the tool you've needed 
and dreamed of owning in your 
manual training, and tor your 
work bench. 

DAVC~ here's your chance 
DV A 0 to get a real lifting 
jack just like the Big Simplex 
jacks used by bridge builders, 
house movers, motortrucks, rail- 
roads. Suggest to Dad that 
lie can use a Simplex Jack for 
lifting, straightening and sup- 
porting Sagging Windows 
boor Frames, Boilers, 
Radiators, Pipes, let 
Boxes, etc. — and for 
clamping glued work, 
stretching shoes, etc. 

Sturdy and strong— J 

beautifully finished in \ 
Red. Blue, Green or 
Orange Enamel. Chro- 
mium plated lever bar. 
Now offered for a ltmiu- 1 1 
time for 25c postpaid. 35c I 
in Canada. Orderyoura at 
once. If thislittle Simplex, 
an exact reproduction of 
the big Simplex Jacks, 
found in leading hard- 
ware stores everywhere. 
Isn't more than satis- 
factory, your money will 
be refunded at once. 



USE COUPON BELOW 





35C 

In Canada' 
and 
Abroad 



$€cauAe ... 

MADE WITH 
ONLY THE FINE 
INGREDIENTS 



r" Te.mim.eton. Kenlv & Co. (Est. 1899) 1020 South 

■ Central Ave., Chicago, 111. 

' 1 enclose ,. for (check color) Simplex 

. Screw Jacks at 25c each. Money to be refunded 
I if not more t han satisfattory . 

■ □ "RED □ ORANGE □ BLUE Q GREEN | 
If ante 

I Address I 




WEST OF ROCKY MOUNTAINS 
TWO SIZES . . . 10c and 15c 
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For Your Home 

WEATHER 
BUREAU 

SET up your own weather bureau. Keep accurate rec- 
ords. Follow this absorbing bobby with genuine Taylor 
Instruments. Have your dealer pet them or send direct 
to us. Available individually or as a set at prices below. 



AVON STORMOGUIDE 

Barometer (right) 
Aneroid barometer with mercury 
scale in inches, plus handy weather 
information. Adjustable for altitude 
in your locality. (No. 2256) 85.00. 
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HUMIDIGUIDE (left) 
( Wet and Dry Bulb Thermometer) 
Gives relative humidity on rotating 
scale. Matched rubes with magnifying 
lenses. Makefile frame. Spare wirks and 
instructions. (No. 5534) 85.00. 



MAXIMUM AND MINIMUM 
THERMOMETER (right) 
Gives highest and lowest temperatures over 
any period. Wide temperature range. Steel 
indices set by magnet. Weatherproof case, 
(No. 5-154) 83.50. 




METEOROLOGICAL 
REGISTER 

Conveniently arranged for com- 
plete weather records. Monthly 
shoots for easy comparison. 
(No. 4052) 81-00. 

SET COMPLETE 814.50 (as above) SPECIAL. Every, 
one ordering complete set will receive six booklets on 
weather and weather instruments, with many pages of 
valuable information. Address the 

TAYLOR INSTRUMENT COMPANIES 

Meteorological Dept. Rochester, A. T. 

Prices slightly higher west of Rockies and in Canada, 



FREE BOOK explains 
thrills with Microscope 




Stinging hairs on nettle leaf 



Microscopy is easy to learn w it h 

the himpliiWtl Wollcnsak. yet 
the thrill never ceases. If you 
enjoy the marvelous glories of 
Nature's miracles, write for 
book. "Revealing Nature's 
Wooden" — mailed free. 

Start making a slide library-. 
With any camera the 
Wollensak makes photo- 
mtcroHraphs that you 
can exhibit with pride. 
Both easy and inexpen- 
sive. Just try it! 

The principal outlay- 
is for the microscope, so pet a good one. Wollensaks 
are all made by lens specialists. Only $18.50 buys 
one magnifying lOO to 425 diameters. For 110 to 235 
diameters, $15.50 — 70 to 150 diameters, 
\ $12.50 — 100 diameters, $5.00. Set for slide- 
■ making at home. $3.50. At dealers, or direct 
I postpaid, or C. O. I). Money-back guarantee. 

.FREE BOOK---* ' Rcvealintr Nature's Wonders" 
(explains thrill* with microscope. shuwa various 
models. Write for your copy— today. 

WOLLENSAK OPTICAL COM PAN T, 87b Hudson Avenue, Rochester. New Yerfc 
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YOUR MICROSCOPE FINDS 
BEAUTY IN SKELETONS 

(Continued from page 101) 

most interesting, for they exhibit the details 
of the structure more prominently. 

You will see, in the typical bone section, 
many fairly large openings whose size and 
form vary considerably. These are the Ha- 
versian canals, through which nerves and blood 
vessels passed. In circular formation around 
these canals are the lacunas, minute openings 
that held the bone corpuscles and cells. These 
lacunas probably will look dark, like solid 
particles; but that is a trick of the light, for 
they really are openings, as an inspection by 
dark-field illumination will reveal. 

RADIATING from the lacunas are tiny, 
• threadlike processes, which appear to ex- 
tend to neighboring lacunas. Each Haversian 
canal has several ringlikc rows of these lacu- 
nas about it, so that the whole bone struc- 
ture looks as if it were made up of laminated 
rods, which you see in cross section. The 
canals and lacunas are visible in longitudinal 
and diagonal sections as well, their forms of 
course being altered. You can see the tiny 
connecting threads between lacunas in all sec- 
tions. 

The microscopic examination of bone is 
more than a mere pastime. Extensive re- 
search has shown that animals and groups of 
animals all have characteristic bone forma- 
tions. Very often there arc peculiar shapes 
and arrangements of the lacunas. An expert 
microscopist, familiar with bone formations, 
can look at a tiny fragment and tell with 
fair certainty from what animal it came. 
This is sometimes of value in crime detec- 
tion. Physicians can use the microscope to 
study diseased conditions of bone. Scientists 
who delve into prehistoric life can employ 
the microscope to identify with certainty bits 
of fossil bone millions of years old. 

The method followed in making bone sec- 
tions, that is, filing, grinding and polishing 
of thin slices until they are reduced in thick- 
ness to the point where they become almost 
transparent, can be employed for other speci- 
mens. The teeth of animals can be prepared 
in similar manner. However, the hard enamel 
covering many kinds of teeth presents an ad- 
ditional problem, for it is very hard and 
brittle, and docs not submit easily to the 
ordinary saw. A hack saw can be used, but 
will dull quickly. A wheel charged with dia- 
mond dust, such as are used for jewel cut- 
ting, is much better. Perhaps a small hand 
hack saw, with the blade reversed so that 
the toothless edge is presented to the speci- 
men, could be charged with water and pow- 
dered emery or carborundum and used for 
slitting teeth — if you have the time and pa- 
tience. Once roughly cut, tooth sections arc 
ground and polished in the same manner as 
bone. 

There is no hard-enamel problem connect- 
ed with the teeth of fishes. These have no 
heavy coat of enamel, and therefore can be 
cut easily with a saw. 

THE shells of sea animals, being composed 
largely of limestone and other hard mate- 
rials, can be worked into thin sections with 
the same tools as arc employed for bone or 
teeth. Because of their greater brittlcncss, 
shell sections must be handled with greater 
care. Sometimes the thin sections must be 
left on the slide to which it was cemented 
while the second surface was ground and 
polished. 

It is interesting to subject specimens of 
Hone and shell to the action of acids, which 
remove the deposited mineral matter, leaving 
only the animal tissues. In fact, a common 
method of obtaining bone sections is to soak 
pieces of the material for days or weeks in 
acid until the min- ( Continued on page ip.f) 



HITS THE SPOT 

AND STAYS 
WHERE ITS NEEDED 




There's not a job in 
your workshop that 
3-in-One Oil won't do 
better than ordinary- 
light lubricants. It 
penetrates quickly; 
protects for a long Blended from 3 oils 
time. In both handy lor better protection 

PI FANC 

cans and bottles, at LUBRICATES 
your nearest dealer's. PREVENTS RUST 

3-IN-ONE OIL 



HIGH POWEREDTELESCOPE 




intr distant objects, people, moon, etArs, etc. 
6 sections. Approx. 3 ft. long. Flnelcns- 
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Special Super-Power SOX 
_'up«. 30mm, objective. com- 
pound ocular. Similar to above but 
morepowerful, truai-anteed to see 900 times 
lancer in surface and 30 times closer. 4 powerful 
lenses. Only $1.98 postpaid. Address Dept. 63. 



FSROWNSCOPE CO Z}4 FIFTH AVE NEW YORK 



better X^ight 

MEANS 

^Setter Work 

• Now it's easy to have the sci- 
entifically correct quantity and 
quality of light for your workshop. 
Send for the Popular Science In- 
stitute booklet on shop illumina- 
tion. It will answer all your 
questions on lamps, circuits, shop 
layout, placing of switches and 
outlets, etc. Prepared with the 
assistance of lighting engineers and 
packed with diagrams and photo- 
graphs, this is a valuable booklet 
that every workshop fan should 
have. Mail coupon today. 



Popular Science Institute 
381 Fourth Avenue 
New York City 

I want Tour booklet on lighting the home work- 
shop. Enclosed is ten cents in stamps (or coin). 

Send it to 



Name 



Address 
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YOUR MICROSCOPE FINDS 
BEAUTY IN SKELETONS 

(Continued from pn^,e ioz) 

eral matter has been removed, and then de- 
hydrate, embed in paraffin, and section on a 
microtome like any other soft tissue. Micro- 
scopic stains can be employed on such speci- 
mens. 

In a similar way, the animal part of a sea 
shell can be separated from its calcareous de- 
posit with hydrochloric, nitric, or sulphuric 
acid, diluted with three or four parts water. 
Removal of the mineral material is accom- 
panied by bubbling as carbon dioxide gas is 
produced. Use plenty of acid solution, so 
that when the bubbling stops, you will know- 
that only animal tissue remains. 

THERE are certain hard vegetable speci- 
mens that can be sectioned like bone or 
shell. The dense stones of various fruits, 
such as peach, cherry and plum, make excel- 
lent microscope specimens when cut into thin 
sections by the same methods as those used 
for bone. 

Microscopists seem to favor balsam as the 
medium for mounting silica plant skeletons 
and similar objects when they are to be ex- 
amined by polarized light. Bone sections also 
are mounted generally in balsam. Care must 
be taken to exclude bubbles so as to obtain 
perfect penetration of the balsam, and to 
prevent it from entering the openings in the 
bony structure. 

The use of balsam as a mounting medium 
makes it unnecessary to carry the final pol- 
ishing operations to a point where all minute 
scratches are removed. The balsam fills the 
smallest marks and renders them invisible or 
unobjectionable. Some workers claim, how- 
ever, that balsam goes too far in this direc- 
tion, in the case of bone, and blots out such 
details as the lacunas by filling them up. 

When the ground and polished surface is 
to be rendered as smooth-appearing as pos- 
sible without obliterating the lacunas and 
other desired details, the balsam can be 
heated on the slide until most of the sol- 
vent is removed, as was done in grinding 
the sections. Then it is allowed to cool un- 
til the point is reached where it is tacky, 
yet will not flow into the minute openings of 
the bone. The specimen is pressed against 
the balsam film and held until the balsam 
sets. Then a cover glass is similarly coated 
and pressed on top of the bone. This proc- 
ess may require a bit of practice before 
complete success is attained. Edges of the 
cover glass can be supported by allowing 
some fluid balsam, but not enough to soften 
that surrounding the bone, to run beneath 
them. 

After seeing the beauty revealed in bone by 
your microscope, you will realize that one of 
the most fascinating things about this hobby 
is the way it converts ordinary and even re- 
pulsive materials into something full of un- 
suspected wonders. 

From George J. Harris, of Lonaconing, 
Md., comes an ingenious suggestion for easily 
handling live insect specimens while studying 
their heads. 

"HpO EXAMINE the head of a live fly or 
X other insect,' - he says, "make a small 
cone from paper. Glue the edges, cut a very 
small tip from the cone — leaving a hole large 
enough for the head of the insect to pass 
through — and place the insect in the cone. 
When it sticks its head through the opening, 
push some cotton into the cone to keep the 
specimen in place. A specimen held in this way 
can be placed under the objective, and many 
an interesting feature, heretofore unnoticed, 
can be viewed easily.'' 

Construction of the cone, as described by 
Mr. Harris, is illustrated in the accompany- 
ing photographs. 





With 20,000-Word Book 



A 1! wscil & I.iimb finality microscope — not a toy. 
n Corrected MOMI at true optical class. ground ami 
polished by our*elvc, — manufacturers of costliest sci- 
ctitiHc optical ln.trtitnclits. Shows marvelous details 
Hith scientific Accuracy. Macnities 7T» to 172 diameters 
(lens for 890 diameters fli.TtU extra). Walnut case 
jtnd illustrated hook Included. .Money-hack KUaralltee. 
Aak your dealer. 

Olhrr QwlWv Enuliimrnl :— Model n. finest 
amateur microscope made, $21.00 (includes V<7t-l*ue« 
Itook): IMiolonilcroitraphic Outlll. $12,110; 4:i-plece 
Science Kit. tt.Mj Micro Vrojeelor Set. JlS.uO. 

J . ' Descriptive Literature Free 

BAUSCH t LOIWB OPTICAL CO. 
IK Bausth St. nnchester. N. Y. 



ar owners BAUSCH & LOMB 



. . . here's the answer to winter battery- 
troubles. A full-sized, practical charger 
for home use . . . has 50% larger than 
standard transformer and exclusive, pat- 
ented Thermal Relay which prevents cur- 
rent flow-back if power fails. Charges 
your battery without removal from car 
and will not overcharge. Easily installed 
in a few minutes — may save many times 
its small cost in battery service, towing 
and time lost. Send check or money order 
today — the KRW Charger is guaranteed 
as represented or your money back. Ask 
any Ford dealer who we are. AGENTS 
and dealers wanted. Circular on request. 



B.\r*cn a Loan Optical Co. 

10-2 ltausrh St., Korhcster, X. T. 
Send free literature on Okm MiruorscOI'B at 114.30 
and oilier amateur microscope equipment. 
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Laboratory Supplies at School Prices ' 

You ran buy from us the 
Miitic hiKli (lualitv l;tbi>i;itni v -AjL A, y f '< 

.-Ujipllr-. we f urn hit school* fcff*r7'V ' 4 
mil colleges — AT OUR *r=^ r dMBLV 
SCHOOL PRICES. 

Send 10 r for new 32-pai:e 
rat alt)}! Ii>tlne tnnrc than 
1,500 items of chemical*, 
apparatus. Rla>>ware. mlrro- 
Rcopc*. honks and accessories. 
Deduct price nf catalog from 
payment for first order. 

Source of Scientific Supplies for schools and colleges 
N. Y. Biological Supply Co., Box 10, 34 Union So... N. Y. 




600 POWER MICROSCOPE 

Triple Objective Brownscofie " Professional" $8.50 

The new super-power KMX to flooX Hrown>eope. 
Substantially and precisely made. Heavy tilting 
huso with lever fur lucking it any article. Larue 
ncave mirror. Trccl,>e rack and pinion focusing 
with TWO adjusting wheels. Tower 100X 
to GM0X in six steps. Tower Is varied by 
rotating the dustpronf 3 objective nr>se- 
plece or by adjustment nf the eyepiece. 
Nickeled tube nd machined brass parts. 
Tomes complete with wood carrying ra=o 
and handle, prepared and plain slides, in- 
struction honk, and elaborate 6 piece set 
of dissecting instruments mounted In 
urrylng case. Only $S,.">0 postpaid. 

Address Dept. 63 Optical Catalog Frtt 



BROWAISCOPE CO. Z14 FIFTH AVE . NEW YORK 




Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 







Available f"r till KUuiilard amateur micro- 
ncopea. Slipped overlower Ion*, nerve to In* 
I'rt'HM' iiLU^nitUatlDii run! rcxolvinif iHiit ir. 
Sjwcio/ Introductory t>jffrr — lo owncra of 
U " ii-n.-Hh standard 100 (■■ w r mlrrunroi.*. 
W v will acrid nn prepaid approval No. 216 net, 
n>n*ititinK of three < 7(r«»f« nn nupplenumti.ry 
objective lerjrt of 2' 0, 4iki and ll'io power-. 

Send for our OttUetlof andOjiticil Littl'S-3 


FLEEGOR LABORATORIES. MILTON .PA 




REAL STEAM LOCOMOTIVE 

WITH ELECTRIC HEATER 



Steam-driven by 2 steam cylinders. Self-stnrt- 
in«. Steam exhausts through smokestack with 
thrillinir, renlisticenVet. Runsontstundard "O" 

Kau«e idectric track. Especially good on "streamline 
track. ' Pul In several earn at kixhI -.peed. Now youcan 
make your model railroad* more realistic. Locomotive with npecial traii.itWmer SM.fio 
with remote whistle si < .{»;>. Iluild > nor own I ocmotive or make your present model steam 
operative. For loss than J&.OU we furnish all essentia! part*. Bin.kl.-t with complete il- 
lustrations, diagrams and technical information with complete instructions and price 
Huts of all parts now ready. 



STEAM ELECTRIC CO.. Eloomlield, N. J. 

l'leane aend your Booklet for which I 
enclose l!6c. 

Name , 

Andreas 

City 



Every Wood Craftsman Should Have 
This inn Pane Book Nn.B 



It Is full or beautiful things that 
you ran easily make — hard to find 
atcrlal such as foreign woods — lorely crotch, butt. burl, fiddle back, etc. Veneers, Tanels and 
lid Woods. Lists end Illustrates 70 Itlue Print Designs for Scroll Tatterns. Inlay Table 
Tops, etc. New Process of Inlaying — 22 Boxes, Bookends — Trays, Plaques. Checker 
Boards, etc.. Kits for which come complete— anyone can make these wonderful articles 
at I if ran ion ot store rosl Tiny make «■ CRAFTSMAN WOOD SERVICE CO. 
quisitc, useful home article*, semi stamps Wt shijiAH Ovtr Thr Warld 




or coins toilay. 



2729 MARY STREET 
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BY ACTUAL SHOP WORK 
ON REAL EQUIPMENT 



I'll Finance Your Training 

Come to Coyne now! Get your training 
In the World's most fascinating, best 
paid profession. I train you at Coyne in 
a practical way so you can be prepared 
to take a real job and cash in quickly, 
and. I'LL KIXANCI5 YOUR TRAIN- 
ING. The course takes only 10 weeks — 
but you don't start paying me back until 
FIVE MONTHS after you start school, 
or 2 ' '» M< >NTHS after the rf-cular t ruin- 
ing period! Take over a year to pay 
A FT K 11 training. Mall coupon today 
h. c. lewis for details of this plan. 

REAL OPPORTUNITIES 

For the Radio Trained Man 

The Coyne 10- Week Course opens the way to big-pay 
Jobs as Designer. Inspector and Tester — as Radio Sales- 
man and In Service and Installation — as Operator or 
Manager of a Rroadcasting Station — as Wireless Opera- 
tor on a Ship or Airplane — as a Talking Picture or Sound 
Kxpert — HUNDREDS of Opportunities for fascinating. 
WELL PAID JOBS! 

10 WEEKS' SHOP TRAINING 

No Experience or Advanced Education Needed 

I don't teach by book study. You get your training at 
Coyne in Chicago by ACTUAL WORK on a great outlay 
of lladlo, Broadcasting. Tt-levLsion. Talking Picture and 
Code equipment. And becu use we cut out useless theory, you 
get a practical training In 10 weeks. That's why you don't 
need advanced education or previous experience. 

TALKING PICTURES — TELEVISION 

Talking Pictures and address systems offer great oppor- 
tunities to trained men. Television Is the great new branch 
of Radio now developing very rapidly. Be ready for your 
chance in Television. At Coyne you are trained on real 
Talking Picture and Television equipment. 

ELECTRIC REFRIGERATION 
AND AIR CONDITIONING 
Included at NO EXTRA COST 

So my graduates may have an all around training which 
increases their earning capacity, I am including for a short 
time my big new course In Electric Refrigeration and 
Air Conditioning. Here la your chance to get a practical 
training In tbls great new field at no extra cost. 

Many Earn While Learning 

WHEN YOU ENROLL AT COYNE YOU GET A LIFE 

SCHOLARSHIP. You get Free Employment Service 
for Life after graduation. And if you need part-time work 
while at school to help pay expenses. I'll help you get it 
if you will tell mo your problems. Coyne Is 36 years old. 
Coyne Training Is tested — you find out everything 
about my course and my "Pay After Graduation Plan" 
free. JUST MAIL Coupon for My BIG 
FREE RADIO HOOK. Coyne Elec- 
trical & Radio School. 500 S. Paul- 
ina St.. Dept. 35-4H, Chicago. III. 



Iy BIG . 



H. C. LEWIS. President. 

Coyne Electrical & Kadlo School, 

500 S. Paulina St., Dept. 35-4H. Chicago. 111. 

Dear Mr. Lewta: Send me your big Free Radio 

Hook and all details of your Special Introductory 

Offer — and your plan where I can pay my tuition 

In easy monthly payments after I graduate. 
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CAST TOMBSTONES 
BUILD A NEW BUSINESS 

THE lot of a 
skilled artisan 
is not an easy one 
when building con- 
struction is in the 
doldrums. So 
Henry Bell, plas- 
terer, did some tall 
thinking. You can't 
sit idle long when 
you have a large 
family to support. 

Among his 
friends was a young Frenchman, who, in 
more prosperous times, had been sculp- 
turing figures and designs for architects. 
One evening, the idea of making tomb- 
stones from artificial stone was broached. 
It had possibilities and both Bell and his 
sculptor friend decided to give the sug- 
gestion a try. 

The sculptor sketched a simple pattern 
for a "stone," sculped his model and gave 
it to Bell to cast in plaster. When the 
mold had hardened, Bell filled it with a 
mixture of cement and selected crushed 
granite. A few days later the cast was 
removed from the mold, "touched up" 
with a chisel by the sculptor and hand pol- 
ished by Bell. So far, so good. The ma- 
terials had cost only a few dollars and for 
a workshop they used Bell's cellar. 

Now came the problem of marketing 
their product. The story, circulated by 
enthusiastic friends and neighbors, soon 
got around and within a month the first 
order had been executed. The low cost 
of the "stones" had a real price appeal 
and it was not long before an order was 
received for a mausoleum. 

Today, after a year and a half of con- 
sistent hard work by Bell, his partner and 
two salesmen, the business has outgrown 
its basement beginning and is now housed 
in part of a small stone works. Small ad- 
vertisements are being run in the local 
newspapers and what eighteen months ago 
was no more than an idea is now a well- 
paying family business that has all the 
earmarks of being not only permanent 
but one with a real future. 

J.C.D.T., Hudson, Ont., Canada. 

• • • 

PRINT SHOP ON WHEELS 

T WASN'T par- 
■ ticularly disap- 
pointed to find a 
pink slip in my 
pay envelope one 
Saturday night. 
During my twelve 
years experience I 
had not only 
learned the print- 
ing trade from bot- 
tom to top, but 
had managed to 





Become a Radio Expert 

CO0DJ0BS 

/mmRADIO-TELEVISION 

Electricity— 'Talking Pictures — in Los Angeles 

l-t-nm profitable linden by practical sh«>p methods. Enroll with Na- 
tional,— «1 dent, largest trade school in the West. 30 000 graduates. 
Qualify as a radio repair man; television expert; sound expert; broad- 
caster: station technician: electrician and for many other jobs. Earn 
room and board while learning. BiijtfeHt opportunity in 19.'16. For limit- 
ed time we will allow coach railroad fare to Los Angeles. Send for 
free book which (riven full detail* about different John you can qualify 
for, complete course of instruction and photographs of school opera- 



NATIONAL RADIO & ELECTRICAL SCHOOL 



Radio and Electricity. Also details of It. It. fare offer. 




To 

make) Crown*, 
Plato*. Brldgeworkv 
etc., for Dentists. Easy 

practiral way to learn me- 
chanical dentistry at home in 
spare time. Full equipment 
of tools and material* includ- 
ed with course FHEE. Low 
tuition. Easy terms. Write 
for FREE HOOK about this 
money making profession that 
is not affected by machine 
ase. 

Mc Carrie) School of Mechanical Dentistry 
207 N. Broad St. Q»pt. t» PtieadotptOa. Pa. 

STUDY AT HOME 

Legally trained men win high 
positions and Us success in 
business and public life. Be 
independent. Greater opportu- 
nities now than ever before. Bis 
corporations are headed by men wi'.a 
legal training;. Earn 

$3,000 to $10,000 Annually 

We &-uide yon step by step. Ton can train at home 
durlns; apare time. Degree of LL. U conferred. 
Successful irraduatee in every section of the United States. Wo 
furnish all text material, includinir fourteen- volume Law Library. 
Low rost, ea»y terms. Get our valuable r>4-page "Law Training for 
Leadership" and Evidence" books FREE. Send for them NOW. 
LaSalle Extension University. D«pt. 383-L, Chicago 





High School 
Course in 
2 Years 



^ on can complete roar Hl*h School education at home - in f | 
wars or less Course meets ail requirements for entrance to col- | 
left-sand leading- profession*. Standard H. S. texts supplied I 
Diploma awarded. Full credit for li. S. iubjecta already com- I 
platad. Send for Free Bulletin TODAY. No obligation. 
American School. Oort.H-346, Proxel at 58th, Chicago 




Mairnzinea, newspapers, ad- 
vertisers. BUY 184,000 
photos a week from people 
who know how to take the 
kind of pictures wantedl Let us 
teach you, at low cost. In your 
spare tune, how to TAKE real hu- 
man-Interest pictures that SELL! 
Our marketing- service helps you 
to quick, nation-wide salci 



and cam 



FREE BOOK ; 1 



by 

method. Write now for KKKE 
Book "How to Mnkc Money With 
Your Camera." UNIVERSAL 
PHOTOGRAPHERS, Dept. 33, 
10 W. 33rd St., N. Y. C. 



RADIO ENGINEERING 

RCA Instituted offers an intensive course of high standard 
embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago schools, 
specialized course* and Home Study Courses 
under "No obligation" plan. Illustrated 
catalog on request. 

RCA INSTITUTES, INC. 
Dept. PM-SS, 75 Variek St.. New York 
1154 Merchandise Mart, Chieafo 
Recognized Standard in Radio Instruction Since 1909 




[ at sic Quality Siring 
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On Hit Complete Wits ^1 — 
stnng. taets «nd Btrictnmt 

*l Easy to restring racquets— better than new. Saves real money. 
i , Send for this professional outfit today . (Jood profits made re- 
ft L stringing other players' racquets. 37 ft. string. Colors i'urple. 
>0l l.rrcn. Red or White— aleoScarlct and Mack Spiral-wlth con- 
■* 1 "^sting silk trim, awls. Illustrated easy directions. Honey 
hnrlc guarantee. 

rWAKET ■ Send check or Honey Order SI .85 which 
MONEY I includes Postage and Insurance. Sent 
W _ TOO ■ V., o. D., If deniredj lfic extra. 
PROTENNI5 STRING CO., Dept. R -6, Harmon, N.Y. 
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PRINT SHOP ON WHEELS 

accumulate a savings account that would 
put me in business for myself. 

After sinking my few hundred dollars 
into a small but modern printing shop, I 
anticipated big things — but soon I learned 
that all the pluck, initiative, ambition and 
energetic effort within my being could not 
cope with established competition in an 
over-crowded field. 

I used every weapon to secure busi- 
ness, except that of unethical price-cut- 
ting, yet the rewards scarcely paid the 
rental on my shop. 

Something had to be done. I knew that 
a forced sale of my equipment would 
mean a tremendous loss to me, so the 
next best thing was to try to trade it for 
a more promising line. I inserted an ad 
in the "swap" column offering the busi- 
ness for "what have you." 

My first — and only — reply to the ad 
was from a young man who had had ex- 
perience in a job printing shop, but had 
branched off into the trucking business. 
He owned a good three-ton truck, and 
sought to trade it for my equipment. He 
confessed that the truck transportation 
business had been somewhat uncertain 
lately, and I, too, with Washingtonian 
honesty, admitted my disappointments in 
the independent printing shop game. 

Realizing that we each apparently pos- 
sessed "white elephants" as far as income 
was concerned, we considered means of 
co-operating and our ultimate decision 
was to attempt a novel experiment. 

That was about a year ago, and now 
we have what we believe to be the most 
completely equipped, if not the only 
traveling job printing shop in the country. 
Instead of bringing business to the shop, 
we take the shop to the business, visiting 
villages and small towns where no shops 
are located. We give "while you wait" 
service on small and rush jobs, holding 
the bigger orders for future delivery when 
possible — and, believe it or not, a good 
portion of this work is done while our 
shop is traveling from place to place. We 
have one assistant. 

Our portable shop is not spacious, and 
we must resort to a foot propelled press, 
but from the first day on the road we 
have been busy even to the extent of 
missing Sunday School! — Z.T., Branford, 
Conn. 
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COMPETE FOR AN OUvL SCHOLARSHIP 



Copy this girl and send us your drawing — perhaps 

you'll win a COMPLETE FEDERAL COURSE 

FREE! This contest is for amateurs, so if you like to 
draw do not hesitate to enter. 

Prizes for Five Best Drawings— FIVE COM- 
PLETE ART COURSES FREE, with drawing 
outfits. (Value of each course, $190.00.) 

FREE! Each contestant whose drawing shows 
sufficient merit will receive a grading and ad- 
vice as to whether he or she has, in our estima- 
tion, artistic talent worth developing. 

Nowadays design and color play an important part 
in the sale of almost everything. Therefore the artist, 
who designs merchandise or illustrates advertising 
has become a real factor in modern industry. Ma- 
chines can never displace him. Many Federal stu- 
dents, both men and girls who are now commercial 
designers or illustrators capable of earning from 
$1000 to $5000. yearly have been trained by the 
Federal Course. Here's a splendid opportunity to 
test your talent. Read the rules and send your draw- 
ing to the address below. 



RULES 

This contest open only 
to amateurs, 16 years old 
or more. Professional com- 
mercial artists and Federal 
students are not eligible. 

1 . Make drawing of girl 5 
inches wide, on paper bYi 
inches square. Draw only 
the girl, not the lettering. 

2. Use only pencil or pen. 

3. No drawings will be re- 
turned. 

4. Write your name, ad- 
dress, age and occupation 
on back of drawing. 

5. All drawings must be 
received in Minneapolis 
by February 25th, 1935. 
Prizes will be awarded for 
drawings best in proportion 
and neatness by Federal 
Schools Faculty. 



STARTS SHOPPING SERVICE 

DERT tossed 
*-* aside his mag- 
azine. He wished 
glumly that he 
might find a job. 
There was very lit- 
tle business activ- 
ity in the small 
New Hampshire 
town in which he 
lived, and the fu- 
ture looked black 
to him — nothing 

to do here, and no money to go elsewhere. 
What chance did a young man have? He 
rose and stretched — he supposed he might 
as well do that repair job on his old car. 

The work had progressed only a little 
way when Bert found a part which needed 




FEDERAL SCHOOLS ■ INC 



3 I 2E Federal Schools Bldg., Minneapolis, Minn. 



• INVENTIONS 

O There's money and famo In Inventions. But there 

l*m arc many essential things you must know in order 

>- to capitalize your talents. You can now acquire this 

LU knowledge through spare-time study of the Interna- 

Z tional Correspondence Schools' now and practical 

O courso in Inventing and Patenting — just off the 

2 press. Ask for complete information. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Bex 7636-H. Scranton, Penna. 
Please send full information about course checked: 

□ INVENTING AND PATENTING 



□ Chomistry 

□ Radio 

□ Aviation 

D Itef rigerat ton 

□ Air Conditioning 

□ Architecture 



S'ame..... 
Address.. 



C Accountancy 
G Advertising 
CJ Electrical Engineering* 
D Drafting 

□ Show Card Lettering 
O Good English 

Ago...... _ 



m 
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LINCOLN'S unexcelled training 
puts you a step ahead toward suc- 
cess in Aviation. This (Invrnnncnf 
Approved School is recognized for 
graduating Pilots and Mechanics 
equipped to fill the better, hig pay jobs in Avia- 
tion. Our recent employment report lists 
more . LINCOLN graduates who have found 
good jobs with prominent aviation concerns. 

Modern Equipment — Finest Training— Prl- 

mary and advanced flying taught; includes night flying, 
blind flying, acrobatics, cross country flying, kl Master 
Airplane and Engine Mechanics course prepares you 
for mechanic's position. High wing, low wing mono- 
planes, biplanes, open cockpit and cabin transport ships 
are used to assure you complete experience. 
SJ Years' Success as mechanics* trada school! 14 years* 
success teaching aviation. Write now. State your age. 

LINCOLN AIRPLANE & FLYING SCHOOL 
ax IE Aircraft Bldg. Lincoln, Netrr. 
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while you are young 
enough to enjoy it 

"T'M meeting Armstrong this afternoon at 

i Ingleside — last chance for a little golf be- 
fore we sail for Europe on the fifteenth . . . ." 

Pretty soft for Bob Carrington, you say — a 
lovely country home, golf on a week-day when 
the other boys are slaving at the office — a six 
weeks' trip to Europe with the family — and 
all this wonderful success while he is still young 
enough to enjoy it! 

But why look with envy upon success well earned 
— especially when it is within your power to attain that 
same success? 

"If young men in business only realized how im- 
mensely valuable are those early years, and how vital 
it is to get away to a flying start, they would make i t an 
inflexible rule to devote several evenings every week 
to home-study business training." 

One of America'sf oremost businessmen — an active 
directorin a dozen bigcorporations — madethat state- 
ment recently; and if you havctheslightcst doubt of 
its truth, you need only check it by the actual records 
of LaSallc-trained men, many of whom, though still 
in their thirties, are commanding five-figure salaries. 

Send for Free Book 

"Ten Years* Promotion in One" 

"I'm determined to succeed," you say — and we do not 
deny that hard workandlearningthrough day-to-day 
experience willcventually win you some measure of 
success. If success is sweet, however/ is it not doubly 
sweet if it comes to you while you are still young 
enough to enj oy it? 

And is it not a needless and tragic waste of years to 
continue at outgrown tasks, simply because you will not 
spare yourself the time to master those bigger jobs that 
commandtherealrewards of business? 

Ten Years* Promotion in Ontfisa booklet that shows 

Kou how you can save years that would otherwise 
Q t wasted. Sending for it has marked the turning 
point in the lives of thousands upon thousands of men 
— and the coupon will bring it to you FREE. 

With this book we will send you, without cost or 
obligation, complete particulars of the training that 
appeal s to you, together with details of our easy-pay- 
ment plan. 

Will you wait till the golden years of your life arc 
fast slipping away — or will you set your path toward 
success while you are still young enough to enjoy it? 

Prove that you mean what you say when you say 
that you want to get ahead — by what you do with 
this coupon NOW. 

' — — — —Find Yourself Through LaSalle!- — — — — 

LA SALLE EXTENSION UNIVERSITY 

The World's Largest Business Training Institution 
Dept. 383-R Chicago t 

I should be glad to learn about yo'"- ' 
■alary-Increasing plan as appli< 
to my advancement in the busitL- 
fleld checked below. 
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□ Business Management 
LJ Higher Accountancy 

□ Traffic Management 
U Modern Salesmanship 
U Railway Stat Ion Mcm't 

□ Railway Accounting 

□ Law— DegreeofLL D 

□ Com mcrcla 1 Law 

□ Modern Business Correspondence 

□ Modern Forcmanshlp Q Business English 

□ PcrsonnelManagement □ Commercial Spanish 
L, Banking and Finance □ Effective Speaking 

LJ IndustrlalManagcment 
n Expert Bookkeeping 
d C. P. A. Coaching 

□ Paper Salesman's 
Training 



□ Stenotypy-Stenography 

□ Telegraphy 

□ Credit and Collection 
Correspondence 



Namo 



Present Position. 



STARTS SHOPPING SERVICE 

replacing. He walked over to the town's 
only garage. "No," they told him, "we 
don't carry that part in stock. We'll or- 
der it from Concord, and it should be 
here in a day or two." 

He turned homeward, grumbling in- 
wardly at the inadequacies of the town's 
stores and other places of business. "You 
can't buy anything here," he muttered 
under his breath, "except bare necessities." 

And he was correct in his complaint. 
Everything else had to be ordered from 
Concord or Manchester, and the train 
service made delivery anything but prompt. 
This condition prevailed in practically all 
small towns. Suddenly he had an idea. 
There must be a lot of people in towns 
like this, he thought, who wanted things 
from the city every day — automotive 
parts and equipment, books and station- 
ery, photographic goods, musical goods. 
Why wouldn't those people jump at the 
chance to get the things they wanted 
quickly and safely? There were three 
other villages between Bert's home town 
and Concord, and the roads were kept 
open all winter. He could drive his car 
to the city each morning, stopping at the 
garages and stores in each town to take 
orders. He could then make the pur- 
chases in Concord, and deliver the goods 
on his way home in the afternoon. It 
would cut at least twelve hours from the 
time now required to get anything under 
present conditions. People should be will- 
ing to pay a reasonable charge for such 
a service, he thought. 

Bert put his plan into action the fol- 
lowing week. At first, of course, business 
was slow. But news spreads rapidly in 
small towns, and Bert did a little inex- 
pensive advertising. Soon business men 
and townspeople alike came to know of 
him and to depend upon him. Every stop 
yielded commissions. 

Bert has bought a better car since he 
began his shopping service. He is stead- 
ily and profitably employed now, and his 
business is increasing all the time. — 
W. T. S., Warner, N. H. 

Cash Prizes 

THIS department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazine. 

Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author's success, or that of 
some one known to the author, has 
been gained by some method of educa- 
tional guidance, fitness for the job, or 
application to the work will be con- 
sidered. We are not looking for the 
"get-rich-quick" type of story. 

Manuscripts must be confined to 500 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 



HowTo Secure A 

Government Position 



Why worry about strikes, layoffs, hard 
times? Train now for a Government 
Job. Many examinations expected. In- 
creased salaries, steady work, travel, 
(rood pay. Open to citizens IS to50. Let 
me helpVou become n Railway Postal 
Clerk. Post Office Clerk. City Mail 
Carrier, Rural Carrier,— or help you 
pet into any other Government job 
you want. 1 was a Secretary Exam- 
inerof Civil Service Commission for 
£ years. Have helped thousands. 

Nr.nr PRPF My 32-p**«j book tella 
ow ri\LL ahnu , ( ; ov . t . oba am , 

howIru-lptnQurtliryy.JUti.Krtonr. S<ruUhr coupon fur v 



Plesae ncntl me. without obligation, your free book. 
Secure ■ Government Position. ' ' 

Nun* , 

Address 





YE*. BOB, MOUNTING BIRDS and ANIMALS 
IS A GRAND HOBBY / I'VE DOUBLED 
MV FUN FROM HUNTING — AND AVERAGE. 
*1A PER. WEEK, SPARE. TIME, MOUNTING 
FOR. HUNTERS— WHY DON'T YOU WRITE 
THE N.W. SCHOOL FOR THEIR FREE. 



FREE B00K.A% 

Write for this 48-page \ 
FREE BOOK TODAY. *^ 
Tells bow YOU can 
become a Taxidermist. Learn 



at home to MOUNT BIRDS AND ANIMALS. Sportsmen 
save your trophies. Mount common and <] omen tic specimens into 
i-ptr>nLiid Kr-iuoH Wi!d-»rame not necessary. Also learn grcDuioe 
KROME TANNING. Tan furs, make real liatW. 

MAKE Earn bio money mounting for sportsmen. Mount and 
_ a — . . eetl your own Hpeclme^s. Haw n side-line business 

MONEY thatpays real PROFITS. INVESTIGATE! Write 
for FREE BOOK TODAY. State your ago. 

N.W.School otTaxidermy,3393 ElwoodBldg.Omaha.Neb 




"STATE COLLEGE 



It. S. Degree in 2 years. World fa- 
mous for technical 2-year courses in 
Civil. Electrical. Mechanical, Chemi- 
cal, Radio. Architectural, Aeronauti- 
cal Engineering ; Business Administra- 
tion and Accounting. Equivalent in technical hours to 4-year 
ruurse. Those who lack high school may make up work. Low 
tuition. Low living costs. Located in picturesQue hill and 
lake region. Students from every state and many foreign 
countries. 51st year. Enter Sept., Jan., March and June. 
Write for catnloo. 

535 College Ave., Angola, Ind. 




Learn Public 
Speaking 

\t home — In spare time — 20 minutes a day. 
overcome * •stage-fright," gain sclf-conO- 
deiiee. increase your salary, through ability 
, - - to sway others by effective speech. 
**?a Write now for free booklet, How to 
jfifc i Work Wonders With Words. 

North American Institute-, D«pt. 1363 
3601 Michigan Avenua, Chicago, M. 



CIVIL SERVICE 



PoMMon*. Clerk Carriers. Rural Carrier*. Railway 
l'ostal Clerks. Postmasters. General Clerks, File Clerk;, 
and many others. Splendid salaries, easy work, vaca- 
tion with pay. Common school education required. Ex- 
aminations often. Send for our Civil Service Catalog. 

WashngtM. D. C 



Columbian Correspondence College 



A broad, basic. Intensive course for men of lim- 
ited time, complete in one school year. Approved by 
eilucators, endorsed by industry. Modern buildings. 
4 1 years' successful experience. Catalog on request, 

ELECTRICAL 
SCHOOL 



BLISS 



103 Takoma Ave., Washington, D. C. 



USED CORRESPONDENCE 
COURSES 

AND EDUCATIONAL BOOKS OF ALL KINDS 
BOUGHT AND SOLD. IF YOU HAVE A USED 
HOME STUDY COURSE YOU WISH TO SELL 
FOR CASH OR IF YOU WISH TO BUY ONE ON 
ANY SUBJECT, WRITE FOR FREE DETAILS TO: 

BYRN'S EDUCATIONAL SERVICE 
Dept. S -5, Box 2187, Cleveland. Ohio. 



Make monoy taking pictures. Prepare quickly during 
spare time. Also earn while you learn. No experience 
necessary. New easy method. Nothing olse like It. 
Send at once for free book, Opportunities in Modern 
Photography, and full particular** 

AMERICAN SCHOOL OF PHOTOGRAPHY 
Dept. 1363, 3601 Michigan Ave. Chicago, U. S. A. 
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„ FREEf^ 

Writ* today ^ 

/for /r«« folderv 
Jf *Earn Money V 
J Stringing- Tennis 1 
J Rackets" also fr*t* 
rentrinirer's catalog and 
price list of Tomcut 
•Court-Tested' Tennis 
* • X Strings and Itcstring 



EARN MONEY 



STRINGING 
T EN N I S 
RA C K ETS 



STRINGING TENNIS 
RACKETS PAYS . . . 

S1.75profiton $3.00 re- 
stringing. Easy work — we 
teach you how. Tennis play- 
ers need new strings in their 
rackets two or three Umes a year 
— every stringing means pro/it 
for you. Just see how easy it is to 
get in this business. Costs prac- 
tically nothing to start. . . . Get 
started without delay. 



THOMPSON MFC. CO.. C1£E Pad..™ Av... Chicago 
Makers ot TOMGUT "COURT-TESTED" Tennis Strings 



BE A PASSENGER! 
TRAFFIC INSPECTOR A 



Railway and Bus Laws Demand Men with this Special Training 

ACTIVE MEN-I9 to 50-traIn«*t by our nhort, home- 
study eourae as ttailtrau and Butt /'anwitflw Tra.ffi<- In- 
tprrtor*. advanc-o quickly in this faaclnating. healthful 
worn. Dm or stay near home. Complete our traininit 
and we will place you at up to $1-1(1 per month, plus ex 
pensea to start, or refund tuition. Coats little; term- 
rreo Booklet. 

£T A '!S& nD BUSINESS TRAINING INSTITUTE, 
P|V - 303, Buffalo. N. V. 



flEAL JOBS OPEN 





'rained Auto Mechanics 

Step Into Big Pay. Earn $35 to $7r, a week. 1 
train yuu In only 8 weeks at lamest schools of kliul 
in world. New practical shop plan. Learn Willi 
real tools ... on real equipment. Write "" 
today for Big Free Opportunity Book 
mid Special Low Tuition Offer. Ad- 
dress school nearest you. 

McSWEENY SCHOOLS. Dept. 6-15, 
Cleveland. O.. or Kansas City. Mo. 

PREPARE QUICKLY AT HOME IN SPARE TIME~~ 

Get a Good Job in AVIATION 

Aviation is Browing fast. Ambition? men ore getting good 
Jobs with real futures. Practical, up-to-date home training 
gives you ground work you need to got and keep a jol> in this 
fascinating new industry. .Many graduates have good jobs on 
ground and In air. (let facts about training and what it ha* 
done for other*. Write for big FREE book. No obligation 
Address Aviation Institute of U.S.A.. Dept. 925C. 1115 
Connecticut Ave., Washington, D. C. 

p^the HAWAIIAN GUITAR 

the Hawaiian way. Surprise and enter- 
tain your friends. Amazing new sim- 
ple method makes learning to play from 
REGULAR I'lANOMUSlcV, fascinating 
a* a game. Shows you in pictures how to 
Previous musical training and talent un- 
muy. Earn while learning by new plan. You 
for the leaaons just an they are received. 

1« today fur free information. A postcard will 

do. (Fine guitars supplied $5 up.) 

p;', r r ACADEMY OF HAWAIIAN MUSIC 

Lesson 6th Ft. Lyta i Hetty Bl dg., Deal. 107, Chicagi 




r— MAN IN EACH TOWN-, 

To Plate Auto Parts, Reflectors, Bathroom 
Fixtures, Refinish Beds, Mirrors, Chande- 
liers, by new method; no capital or expe- 
rience required. Simple plan of manufac- 
turing at home starts you in big money 
making business. Outfit furnished. Free 
particulars and proofs. 

GUNMETAL CO. Ave. F, Decatur. 111. 



Make Money at 

Grow our famous Fancy White Queen 
Mushrooms. Exclusive new proress. 
Rigger, better, quicker crops. More 
money for you ! Knormous new do 
mand. Illustrated book free 
Write today! 
AMERICAN MUSHROOM 
INDUSTRIES, LTD. 
98-1 Woalnouqh Bldg., Toronto. Ont 



EARN upto *25 A WEEK 





ART LESSONS 

Become Talented Artist with Big Income 

This thorough home -study Course teachee 
Commercial Art, Cartooning, Lettering— 

anatomy, perspective, adv. layout, short 
cuta, tricks of profession, etc. By Alex- 
ander Murray, famous Art School Instructor. 
Natural ability not necessary. Over 815 
clear, concfHO instruction plates annure easy, 
ratridT dwal oPa u east. 118 aheets of drawing 



I 

1 COUR- 



95 

rosr 

PAID 



paper Included 



if not d. _ 

bin money tomorrow. 
EDUCATIONAL SUPPLY CO. 



€E. Complete Course (no more to pay) only $1.95 
" money i pay pmitman plus podtaK<_>. Money back 
ispecttnar. Turn your spare time of today Into 

Dept. 271-C, Racine. Wis. 



CART03H your wav 
^SUCCESS/ 

g^DON'T COPY - LEARN TO ORIGINATE! 

RAVE BURNS will teach you HOW to CREATE A AtAp 
ORIGINAL CARTOONS at home that you «">•»•) ^^Hi 
SELL! Course has 26 lesions and 600 ilhumrJof».~ mSSSMMM — 

Stud name ana address tar free details. Oniv — 
RAVE BURNS SCHOOL. Dept. S-X. 80x2194, Cleveland, Ohio 



NEW SCHOONER MODEL 

(Continued from page 6a) 




Mast rings and fife rail of L. A. Simpson 

as shown in the detail drawing, just abaft the 
natural line of the hawse pipes. 

If the model is to be of an auxiliary 
schooner, the stern will be differently built, 
so the lines for this are also given. 

A schooner of this type would probably 
have a hand winch at both hatches, but no 
provision is made for a donkey engine, al- 
though many schooners carried one. The 
steering gear presumably was of the worm 
type. 

Plans for the forecastle and aftercabin are 
given so that these parts can be fitted, if de- 
sired, with skylights that lift up and reveal 
the interior. 

The spars are pine, and the rigging, wire. 
Rigging screws (turnbuckles) are indicated in 
place of dcadeyes for tightening down the 
shrouds and backstays, but many masters 
still prefer deadeyes, because the lanyards 
have just a little give and there is nothing to 
become rusty. 

Battens would probably be used in place of 
ratlines, but not invariably. Sometimes they 
extend to the caps, and occasionally all the 
way up. If ratiines are used, extend every fifth 
to the outside shrouds. 

Fife rails at the masts were usual, but this 
vessel docs not appear to have had them, so I 
have indicated pinrails under the rigging; 
these would be bolted to the timbers imme- 
diately under the wide top rail. There are no 
channels, and the chain plates are set in 
grooves in the hull. 

Enlarged details of the iron work aloft arc 
shown. These fittings arc peculiar to schoon- 
ers. 

Quite a few of the more recent schooners 
have been fitted with a standing bowsprit, 
but the bowsprit and jib boom shown are 
more typical. This rig calls for the usual dol- 
phin striker, martingales and backropes, with, 
as a rule, a short, knee-shaped cathead. The 
standing boom docs not require these. 

The shape and size of the sails can be taken 
from the plan, but if you are not familiar with 
sails it might be well to study a previous ar- 
ticle I wrote on fore-and-aft sails (P.S.M., 
Sept. M2, p. 64). Before shipping the masts, 
do not forget to place the hoops and the 
hanks (rings) on them, as well as on the fore- 
stays for the jibs. 

The jib sheets will be double, with long 
pennants, heavy blocks, and runners, one 
leading to each side — the weather one being 
slack. The fore and main boom sheets will 
be twofold with the lower blocks shackled 
to large rings, which are bolted through the 
deck to beams. 

The tackles shown under the boom; are to 
steady the booms on either side. The gaff- 
topsail tacks go on the lee side of the peak 
halyards and are dipped, if the schooner is to 
remain on one tack for long. 

For a longer vessel with more masts, the 
added masts would be duplicates of the main- 
mast shown. 



J. E. .Smith 
I'rc-iili-iit 



I have 
Doubled 

and 
Tripled / 
Salaries / 




National Hadio 
Institute 



Many of 
My Men 
Make ^40 
♦60 *75 
a Week 



I Will Train You 
at Home to Fill 
a GOOD Job in 
RADIO 



Send for my book of Information 
n the opportunities in Radio. It « 
PUKE. Mall the coupon now. (»et 
the facts on your opportunities in 
this field with a future. X.R.I, 
training fits you for jobs making, 
selling. servicing sets; to have your 
own business; to operate on board 
ships, in a broadcast Inn or com- 
mercial Radio station; for television, 
aviation, police lt»dlo and manv 
other branches. My FREE book glvYi 
you full Information on Radiu s manv 
opportunities for success and how 
you can quickly learn at home to ho 
a Radio Expert. 

Many Radio Experts 
Make $40, $60, $75 
a Week 

Why struggle alone in a dull Job 
with low pay and no future? Start 
iraininw now for the live-wire Kadi" 
lietd. I have doubled and tripled 
salaries. Fifteen years aso there wen- 
only a few hundred $-10. ?HH. $75 u 
week Jobs. Now there are thousand-. 

Many Make $5, $10, $15 a 
Week Extra Almost 
at Once 

Hold your job. I'll not only train 
you I n a f ew bou r s of you r spare 
time a week, but the day ynu enroll 
1*11 send you instructions, which you 
should master quirk.?, for doing 
nclchborhnod Radio Jobs. I will dive 
you Radio Equipment for condUTtinw 
experiments and making tests that 
teach you to build and service prac- 
tically every type of receiving set 
made. Fred .T. Dubuque. l!l Church 
St.. Oswego. X. Y.. wrote: "I have 
made about ?12nn in n little over 
two year;' spare time Radio work." 

ACT NOW, Get my Book 
- - FREE 

My book has shown hundreds of 
men him to make more moncv and 
win success. It's FREE to any am- 
bitious person over 1-1 years of age. 
Investigate. Find out what Radio 
offers; about my Course; what others 
who have taken it are doing and 
making, about my Moncv Rack 
A grccment . and t he many other 
N.R.I, features. Mail the coupon 
for your copy ItlOIIT NOW. 

J.E.SMITH, President 
Dept. 5CP3 
National Radio Institute 
Washington, D. C. 




UroadciistinR Sta- 
tion.* employ trained 
men continually for 
jobs paying up to 
$5,00(1 a year. 




Sparc time sot 
servicing pays many 
X.R.I, men $5, S10, 
$1" a week extra. 
Full tlmo men 
make as much as 
$10. $fJ0. $75 n 
week. 




Loud speaker syi- 
tems Installation 
and servlco work 
Is another growing, 
money making field 
for Radio trained 
men. 




Television the com- 
ing field of many 
great opportunities 
Is covered by my 
training. 



mam 



■ J. E. Smith, President. 
I National Radio Institute. 
I Dept. 5CP3 
Washington. D. C. 

I Dear Mr. Smith: Without 
. r>l,li E atiriK me. send free hook 
I about spare time mil full 
I time Radio Opportunities and 
1 hou- I ran train for them at 
| home. (Please print plainly). 



Xatne.. 



Address , 




l_City state 



MARCH, 1935 
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new Construction K/> 



TIME ALWAYS MOVES FORWARD 
-SO DO MEN WHO MAKE THE MOST 
OF IT! THIS COUPON IS AN INVITATION 
AND CHALLENGE TO MEN WHO ARE 
NOT SATISFIED TO REMAIN ON THE 
SAME JOBS — UNTIL THEY LOSE THEM! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



"The Universal University" Box 7632-H, Scranton, Penaa. 

Without cost or obligation, please send mo a copy ot 
your booklet, "Who Wins and Why," and full particulars 
about the subject before which 1 have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 

□ Architect □ Aviation Engines 

□ Architectural Draftsman □ Bridge Engineer 

□ Building Estimating O Automobile Work 

□ Wood Mill working □ Plumbing □ Steam Fitting 
D Contractor and Builder □ Heating □ Ventilation 

□ Structural Draftsman O Air Conditioning 

□ Structural Engineer □ Sanitary Engineer 

□ Electrical Engineer O Sheet Metal Worker 
O Electric Lighting □ Steam Engineer 

□ Welding, Electric and Gas O Marino Engineer 
O Telegraph Engineer □ Refrigeration 

C Telephone Work □ R. II. Locomotives 

□ Development and Pro tec- □ R. It. Section Foreman 

tion of New Products □ R. R. Bridge and Building 
C Mechanical Engineer Foreman □ Air Brakes 

□ Mechanical Draftsman □ R. R. Signalman 

D Patternmaker □ Machinist □ Pharmacy □ Chemistry 
C Reading Shop Blueprints □ Coal Mining Engineer 

□ Heat Treatment of Mctala □ Navigation □ Agriculture 

□ Civil Engineer □ Textile Overseer or Supt. 
Q Highway Engineering □ Cotton Manufacturing 

□ Surveying and Mapping Q Woolen Manufacturing 

D Gas Engines □ Toolmaker □ Fruit Growing □ Radio 

□ Diesel Engines Q Poultry Farming 

BUSINESS TRAINING COURSES 
D Business Management O Advertising 

□ Industrial Management D Business Correspondence 

□ Traffic Management □ Lettering Show Carda_ 
O Cost Accountant □ Stenography and Typing 

□ Accountancy and □ English □ Signa 

C.P.A. Coaching □ Civil Service 

□ Bookkeeping □ Railway Mail Clerk 

□ Secretarial Work □ Mail Carrier 

□ Spanish Q French □ Grado School Subjects 

□ Salesmanship □ High School Subjects 

□ Wallpaper Decorating □ College Preparatory 

Salesmanship □ First Year College 

G Servico Station Salesmanship □ Illustrating □ Cartooning 

Name Age 

Street Address 

City State 

Occupation 

// pott rctitto in Canada, send thin coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 




100% Improvement Guaranteed 

I Wo build, strengthen the vocal organs — 
not MH Btntring Ussoiu— but by fundamentally 
sound and ncientifie»lly correct «i#nt «**rew« . . 



«nt free. Uim WHY you 
ce yoo want. N > literature 



or sneaking 
" 'onderf ul voice o 

can now have the 

at to anyone under 17 unlou signed by parent. 
I PERFECT VOICE INSTITUTE. Studio 13-63 
308 No. Michigan Ave.. Chicago 



TENNIS 

Earn Money, Too. ^ p erfec? eo 



Newly perfected Tennis Vise lnven- 
tion NOW enables anyone to re-string 
rackets at big savings or fur BIQ 
PROFITS. Buy genuine WILLS GUT , 
■trings dlrect-froro-maker-t<>-yuu. High qoslityV low 
it. SILK •trings, tool Write today for the FREE 





OF 
FAMOUS 
CLIPPER 
SHIP 



At left is our new kit 
for making a model of 
the American clipper 
ship Sovereign of the 
Seas, as shown below 



WE ARE offering this 
month what so many 
readers have asked for — 
a special new construction 
kit for a scale model of the famous clipper 
ship, Sovereign of the Seas. Not only is the 
model itself of the most popular size and type, 
but the materials also represent the best value 
ever offered in a clipper ship construction kit 
of comparably high class. The price is only 
S4.9S, postpaid anywhere in the United States 
east of the Mississippi River, and $5.45 west 
of the Mississippi. 

The model was designed by Capt. E. Armi- 
tage McCann. It is 19J4 in. long on the load 
water line, 26 in. long over all, and W/z in. 
high — an ideal size for the average room. The 
scale of the model in relation to the original 
ship is 1/12 in. equals 1 ft. The construction 
kit, which is illustrated in the photograph 
above, contains the hull members or "lifts'" cut 
to shape, and all the necessary wood and 
other materials, including such hard-to-get 
items as very fine chain, colored flags made 
specially for this model, and anchors. Three 
blueprints and a set of illustrated instructions 
accompany each kit. 

The Sovereign of the Seas is one of our 
standard ship models and ranks with the rest 
in accuracy and beauty, but it is easier to con- 
struct than most of the others. Hundreds of 
readers have already built the model with 
complete satisfaction, although they had to 
work from the blueprints alone without the 
advantage of a complete construction kit. 

Another new kit this month is for a trad- 
ing schooner, with lifts cut out, two anchors, 
brass ladders, sailcloth, three bottles of paint, 
one bottle of varnish, and two blueprints. 
See kit Y in the list. 

The following list gives all our construction 
kits. The Model-of-the-Month kits are the 
easiest to build, being mainly of soft balsa. 




STANDARD SHIP MODEL KITS 

A. Whaling Ship Wanderer, 20!4-in $6.90* 

AA. Same with hull lifts sawed 7.40* 

D. Spanish galleon, 24-in 6.45* 

DD Same with hull blocks shaped.... 6.95* 

E. Battleship U.S.S. Texas, 3-ft 6.95* 

EE. Same with hull lifts sawed 7.45* 

G. Elizabethan galleon Revenge, 25-in. 6.75* 



NO. 5 





NO. 2 



KIT L 




KIT O— An 11-in. model of the S. S. St. Louis 





S. S. Atlantic KIT S S. S. Savannah 
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ACCORDION 

If you want to be really popular, 
have all the fun, the center of at- 
traction everywhere, just learn 
, to play this thrilling instru- 
y , ment from Italy. A complete 
band or orchestra in Itself, 
and so easy to learn to 
play. You'll master 
. this easier Soprani in no 
:■ time, and you'll have 
real fun from the start. 
Don't delay. Big future. 
<V*Sond postal for beauti- 
iT fully illustrated literature. 

No obligation. Easy terms. 
Write today sure. 23 

SOPRANI, INC., DEPT. 331. 
630 S. WABASH AVE., CHICAGO, ILL. 



Real Money Maker for Part 
or Full Time AGENTS! 

Make quick PROFITS with new. patented 
Invention — sells on "flash" demonstration. 
Main or side-line. Biff, new market. 
Soldering Iron and Blow Torch IN ONE! 
Light, portable. Eliminates pump, pressure | 
system, stove, charcoal— ALL I 
PROOF IT SELLS— Agent Rowland earned (300 
k month. — Ware sold M Iron* while stopping Id 
"Golnr Hk« hot cakes," says Bailer- 
X quick-*** MtablUbed for EXCLUSIVE 
** territory. A postal will do) 
JUSTRITS" MFG. CO.. 206 1 Southport. Dept. 1363 Chicago 




2 MAKE 



MONEY 



There'* lots of work for you surfaolnir floors by 
Hie American Electric Method. Let the romlnu 
Sprinc rush get you started into nomeihlne for 
i yourself. No large capital or experience re- 
quired. Complete Information free — without 
obligation — write today. 

THE AMERICAN FLOOR 
SURFACING MACHINE CO. 
526 So. St. Clair St.. Toledo, Ohio 





Earn Cash at Home* 



Grow fancy giant mushrooms in 
cellar, attic, barn. New. easy, 
odorless method. We show you 
how, furnish guaranteed mate- 
rials and buy crops. Valuable 
big book and pictures free if you 
write quickly . (Est. 1908.) 
UNITED MUSHROOM CO. 

3MI Lincoln ten., Depl. PS-3, Chiesa* 



LEARN TO DANCE fiQ r 

Completely Illustrated Ol/V 

Learn the mmlern fnx-trol; dreamy waltz; latest tango; 
society steps. Learn all old favorites; round square 
dances; latest barn dances; etc. Make your dancing 
magnetic, fascinating, professional. Even a child can 
learn, Ilnn't 1* a wall flower. Easy as A. B.C. SEND 
NO MONEY. Pay postman 89c plus postage; or send 
$1.00 wc my postage. Larger size course equals $30.00 
course J1.K9 plus postage or send S2.00 we pay postage. 

DANIEL SANDUTCH STUDIOS 
McAdoo Pennsylvania 



Print TourOwn 

Cards, Stationery. Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Press 
S5.9 0.Im 1'. , ..si l Do popular 
raised printing like engraving 
with any of our presses. 
Print for Others, Big Profits. 
Pays for itself in a snort time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 
The Kelscy (V. A-33, Merita, Cons. 




EXPERIMENTERS 

ELECTRIC FUN! Book of 200Btutit* with HO votta. Trll. 
' how to make .re llirhtx, motor., wlnilow (lb- $1 

play*, rtttjfic, etc *■ 

SPECTROSCOPE: Sliowa counties, spectral line, of pun. 
Show, dilferetit »et of roloreil lines for each metal. New 
fa.clnatinir field of experiment. In.tniment £ $0.50 

fnatructiona ™ 

STROBOSCOPE complete willi 1K> v„!t motor. $1 
neon lamp, and book of 100 experiment. *** 

Cutting & Sons 35 S St. Campbell. Calif. 



This is the 
privateer 
Swallow, 
model with 
i2</i ■ in. hull 




->(i-. 



GG. Same with hull blocks shaped.... 7.25* 
L. I'arragut's flagship Hartford, a steam- 

and-sail sloop-of-war, 33^-in. hull 7.95* 

LL. Same with hull lifts sawed 8.45* 

Q. Privateer Swallow, 1 2 J-4-in. hull, with 

lifts sawed to shape 4.95* 

V. Clipper Sovereign oj the Seas, 20|4-in. 

hull, with lifts sawed to shape 4.95* 

Y. Trading schooner, three-masted, 1 7 VS-in. 

hull 4.90* 

SIMPLIFIED SHIP MODEL KITS 

F. Liner S.S. Manhattan, 12-in 1.00 

H. Cruiser U.S.S. Indianapolis, 12-in... 1.50 
J. Clipper ship Sea Witch, 13-in 1.50 

MODEL-OF-THE-MON'TH KITS 

M. Aircraft carrier Saratoga, 18-in 1.00 

N. Four U.S. destroyers, each 6J4-in... .75 

O. Liner S. S. St. Louis, 11 -in 1.00 

P. Cup yacht Rainbow, 7}/2-in 75 

R. U. S. cruiser Tuscaloosa, lljj-in... 1.00 
S. S. S. Savannah (first steamship to cross 
Atlantic), 3J4-in., and S. S. Atlantic, 6-in. 

(two models in one kit) 75 

T. U.S.S. Brooklyn, armored cruiser in 

Spanish American War, 8-in 75 

U. flispaniola, the ship in "Treasure Is- 
land," 7-in 50 

X. S. S. California, \2'/--'m 1.00 

FURNITURE KITS 

No. 2. Solid mahoEany tray-top table 23 
In. high with a 15 in. diameter top. Ready to 
assemble, but without finishes 5.40* 

No. 4. Solid mahogany book trough 22 'A 
in. long, 9'A in. wide, and 24H in. high over all. 
Ready to assemble, with finishes 5.30* 

No. 5. Solid rock maple hanging wall rack 
with one drawer, \0'A in. wide. 33 J4 in. high. 
Ready to assemble and stain included 5.75* 

No. 6. Solid rock maple butterfly table, top 
19 to 22 in., height 2 2 'A in. Ready to assemble 
and stain included 6.90* 

Note: If you live west of the Mississippi River, add 
50 cents to all prices marked with an asterisk (") 
because of the heavy shipping charges. Otherwise all 
prices are postpaid anywhere in the United States. 
The kits marked with an asterisk will be sent C. 0. D. 
upon request, but the purchaser will have to pay 28 
cents additional upon delivery. 



Popular Science Monthly. 

381 Fourth Avenue. New York. N. Y. 

Please send me Kit , for 

which I inclose $ (or send C. O. D. O) 



Name 



Address 



City State 

(Print name very clearly.) 
Please remember that no kits can be sent 
C. 0. D. except as noted above. This offer is 
made only in the United States. 



Do You Make 

these Mistakes 

in ENGLISH? 

Sherwin Cody's remarkable invention has 
enabled more than 90,000 people lo cor- 
rect their mistakes in English. Only 15 
minutes a day required to improve your 
speech and writing. 
ANY persons say, 



^1 "Did you hear 
from him today." 
They should say. 
"Have you heard from 
him today?" Some 
spell "calendar" "cal- 
ender" or "calander." 
Still others say "be- 
tween you and I" in- 
stead of "between you 
and me." It is aston- 
ishing how often 
"who" is used for 
"whom," and how fre- 
quently the simplest 



SHERWIN CODY 



words are mispronounced. Few know whether 
to spell certain words with one or two "c's" or 
"m's" or "r's." or with "ie" or "ci." Most 
persons use only common words — colorless. 
Hat, ordinary. Their speech and their letters 
are lifeless, monotonous, humdrum. 

Every time they talk or write they show them- 
selves lacking in the essential points of English. 

Wonderful New Invention 

For many years Mr. Cody studied the prob- 
lem of creating instinctive habits of using good 
English. After countless experiments he finally 
invented a simple method by which you can 
acquire a better command of the English 
language in only 15 minutes a day. Now you 
can stop making the mistakes which have been 
hurting you. Mr. Cody's students have 
secured more improvement in five weeks than 
previously had been obtained by other pupils 
in two years! 

Learn by Habit — Not by Rules 

Under old methods rules are memorized, but 
correct habits are not formed. Finally the rules 
themselves are forgotten. The new Sherwin 
Cody method provides for the formation of 
correct habits by calling to your attention con- 
stantly only the mistakes you yourself make. 

One of the wonderful things about Mr. 
Cody's course is the speed with which these 
habit-forming practice drills can be carried 
out. You can write the answers to fifty ques- 
tions in 15 minutes and correct your work in 
5 minutes more. The drudgery and work of 
copying have been ended by Mr. Cody I You 
concentrate always on your own mistakes 
until it becomes "second nature" to speak and 
write correctly. 

FREE— Book On English 

A new book explaining Mr. Cody's remarkable 
method is ready. If you are ever embarrassed 
by mistakes in grammar, spelling, punctuation, 
pronunciation, or if you can not instantly com- 
mand the exact words with which to express your 
ideas, this new free book. "How You Can Master 
Good English — in IS minutes a Day." will prove 
a revelation to you. Send the coupon or a letter 
or postal card for it now. No agent will call. SHERWIN 
COPY SCHOOL OF ENGLISH, 18.? Searle Building. 
Rochester. X. Y. 



J SHERWIN CODY SCHOOL OF ENGLISH J 

I 183 Searle Building, Rochester, N. Y. i 

! Please send me. without any obligation on my ! 

I part, your new free book ''How You Can ! 

I Master Good English — in IS Minutes a Day." J 

I Name..... tj 

I I 

I Address I 

■ I 

I I 

I This valuable book can not be sent to children i 
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YES, I NOW HAVE A 
SWELL DRAFTI NGJOB. 
I PREPARED MYSELF 
IN TIME. ENGINEER 
DOBE TAUGHT ME 
DRAFTING BY MAIL" 



v« 



I'LL PREPARE NOW. 
I'M STILL IN TIME. I'LL 
SENDTHE COUPON 
BELOW TODAY, 
FOR ENGINEER 
DOBE'S FREE 
BOOK ON 
DRAFTING 




DFor MORE PAY Learnt 
RAFTINh 
FROM AN ENGINEER : 




for 
U 

year* 

itinee . 

IMA) / have ■ 2(0 



"I'll train you by mail at 
home!" — Engineer Dobe 

NOW is the time 
to prepare. It's 
high time. Soon 
business will 
ncrease, 
boom in 
lines that 
need drafts- 
m e n . — 
Then, 
employ- 
ers will 
take the 



tra in td\ 
tliouiandm 
ofeueeeteful 
Oraduates. 

men who have 
prepared. So, prepare NOW! Be trained for 
your better-pay job! Write for free book now. 
"V NOTE: Draftsmen are needed to draw plans before 
the builders, the brickyards, the machinery men, etc., etc. 
can start their work. So, don't ■wait. See coupon below. 

Jobs Now 

in auto work, electricity, 
machinery, aviation 

and certain building lines. Even now all these 
industries and many others are employing 
draftsmen. How long before business will 
roll up immensely and with jobs plentiful? 
BE PREPARED. Earn up to $50 a week to 
start. I'll train you until competent and until 
assisted to position OR all your money back. 

gf^F*"With the Dobe method, no previous 
experience is necessary. Every man handy with 
tools can learn drafting. This is your oppor- 
tunity. Grasp it right now! 

Remember.— WHILE THIS OFFER LASTS, all 
tools and equipments are sent to you the day you 
Start learning. Don't delay. Send for free book today. 



FREE BOOK 



I ENGINEER DOBE, Div. 33-93 LibertyvDIe, III. \ 

\ Send me your free book "Successful Draftsman- J 

| ship" and please explain how you will assist me ■ 

g to a good position as a draftsman. s 



Name. . 



..Age. . 



J Address _ 
■ 

| 



EASEL AIDS IN RETOUCHING NEGATIVES 



TTT 



lflNCREASE,^J^r 
rwitHTENSION -TIGHTENER/ 

My nmailnK nrw WONDER Tcnslon- 
TiKhtcnrr Invention „n.hl« v»u to 
otir r<-.tnnk-in,r bnnnes*. uunr'< 
trinti tension. AnnuiA*. "hand 
pulllnir"- I ,,w s "-* "trtnj. and instructions. 86c 
urcpni.i. WKITK lo»i»y for Nrw hetnHoH d.ufl-I 
W. «. 8ICKEL 109 W. MUilou Dept. 13-83 CHICAGO. U.S.A. 





Left: The easel open to show brass angle strips, lamp socket, 
and toggle switch. Right: With the negative carrier in place 



1 I 



AN* EASEL that enables amateur photo- 
graphers to retouch negatives can be 
made easily from scrap materials. It is really 
nothing more than a support for the negative 
carrier of a standard autofocus cnlarger such 
as is used by thousands of camera enthusiasts. 
The base is a piece of any dense wood 1 by 
by 6 in. To the long edges are nailed 
'/•-in. thick uprights, sawed off at an angle 
of 45 deg. as shown. These pieces are in. 
long and high, their front edges overlapping 
the base a distance of J/> in. 

Six-inch lengths of 'A-in. brass angle stock 
(thin wooden strips will do just as well) are 
screwed parallel to, and about J/.-in. below, 
the diagonal edges of the uprights. The 
negative carrier rests on these supports, being 
held in place by the leaf spring it already 
has on one of its edges. It is prevented from 
sliding downward by two nails driven into 
the front edge of the base. The sides of the 
easel are braced securely by a dowel stick 
inserted about two thirds of the way up, in 
the back. 

For back illumination of the negative, a 
small, frosted 110-volt lamp with candelabra 
base is adequate. The lamp socket is held in 
place by an L-shaped brass bracket. A toggle 
switch mounted in the right sidepiece is con- 
nected in series with the socket and a piece 
of flexible lamp cord with a plug on its end. 
These electrical parts, if purchased new, cost 
about forty cents. 

The negative to be retouched is placed on 
one of the pieces of glass of the negative 
carrier and held by a mask of the proper size, 
against which the spring fingers press. It can 
then be worked on conveniently without 
showing finger marks, and the whole carrier 
can be transfcred to the enlarger for quick 
projection printing even before the retouch- 
ing fluid has dried. 

Several easels like this arc in use by mem- 
bers of a camera club and have proved highly 
successful. — Robert Hertzberg. 

EASY WAY TO SALVAGE 
UNDEREXPOSED FILMS 

When a negative has been so far under- 
exposed that it will not make satisfactory 
prints, it can be improved a hundred percent 
by dipping in a solution of oxidized pyrogallic 
acid. To make this, merely add twenty grains 
of pyro to a pint of water, and let it stand 
until the color becomes a dark brown. Leave 
the negative in this solution for five minutes, 
or until it is of an even yellow color; then 
wash and dry. The printing exposure will 
be considerably increased when using a neg- 
ative treated in this way. — R.A.K. 



Best Photos Among 
3,000 in Contest 

/~\UR readers are making remark- 
able improvement in both the 
quality and quantity of the photo- 
graphs they are taking. This was 
made evident by the entries in the 
contest announced in our last No- 
vember issue. Approximately 3.000 
prints were submitted. The best 
of them were so beautiful in sub- 
ject matter and so technically per- 
fect that the judges found it 
required long study to decide on 
the winners, all of whom turned 
in work of exceptional merit. The 
list is as follows: 

FIRST PRIZE, S25 
G. .-1. Haraden, Manchester, Muss. 

SECOND PRIZE, $15 
R. R. Oakes, Waukesha, Wise. 

THIRD PRIZE, $5 
William Deppermann, Orange, A". /. 

FOURTH PRIZE, SI 
Haden Hankins, Richmond, Va. 

FIFTH PRIZE, SI 
Augusta Strum pen, Philadelphia 

SIXTH PRIZE, SI 

P. A. Kinsey, Boyerto-uin, Pa. 

SEVENTH PRIZE, SI 
A. T. de Coup-Crank, 
Caracas, Venezuela 

EIGHTH PRIZE, $1 
C. J. Belden, Pitchfork, Wyo. 

HONORABLE MENTION— C. D. 
Aydlett, Norfolk, Va.; S. R. Bounds, 
Hagerstown, Md.; H.A. Clark, Sum- 
mit, A*. J. A. Dreves, Elmhurst, 
N. Y.; E. Fernez, The Bronx, A". Y.; 
C. B. Flagge, Cincinnati, Ohio; H. 
T. Gisborne, Missoula, Mont.; R. H. 
Heiser, Washington, Pa.; A. T. 
Mitchell, Camden, N. J. 

The winners of the December 
Photo Contest will be announced 
next month. 
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P * If you learn a little or a 

lot about the subjects covered in the work- 
ing guide books below, you can start your 
own business NOW and turn spare time 
into good money! 

Be Your Own Boss 

These bran-new, up-to-the-minute work- 
ing guide books are just fresh from the 
presses. Prepared by men who KNOW 
THEIR STUFF, they lead you straight to 
profits. What they cost is tiny compared 
to the money you can make with them. 

MAKING MONEY WITH 
YOUR CAMERA 

Complete guide book shows how to put your 
hobby in the money-making class. Salable pic- 
tures to take for publication or for sale to man- 
ufacturers. Detailed directions about how to 
take good pictures; how and where to sell. etc. 
Many illustrations. Full cloth bound, 256 pages, 
$2.00. 

RADIO EXPERIMENTER 
AND BUILDER 

Long and short wave facts and diagrams that 
will quickly solve many difficulties and suggest 
improvements to make and new 
sets to build. Trouble shooter's, 
service man's, repair man's guide. 
Full cloth bound, profusely illus- 
trated, 256 pages 52.00. 

HOW TO BUILD CABINS, 
HUNTING AND FISHING 
LODGES, BUNGALOWS 



SMOOTHING THREADS CUT 
IN COLD-ROLLED STOCK 



Diagrams, plans and instruc 
tions anyone can follow. 
Build it yourself and make 
money. Now you can put 
up a fine cabin or small 
bungalow, without pre 
vious experience. How to 
estimate the material; 
cut, join, assemble and 
finish everything. Il- 
lustrated with plans 
and diagrams of most 
popular cabins and 
bungalows. Full 
cloth bound, nu- 
merous illustra- 
tions. 256 pages; 
$2.00. 




SEND NO MONEY 

We ship C. O. D. If you don't 
see immediate ways to make 
money or to save money on 
your own jobs, return the book 
— your payment will be re- 
funded. 



Popular Science Monthly 
381 Fourth Ave., N.Y. City 

Send me the book or books 
checked below. 

F. S.-3-36 

_ J Making Money with your Camera $2.00 

□ Radio Experimenter and Builder $2.00 

□ How to Build Cabins, Etc. . . $2.00 

I will pay postman $2.00 plus few cents 
postage for each book ordered. You will 
refund my payment if I return books with- 
in five days of receipt. 

Name 



City- 
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The first photo shows the thread as left by 
the tool; the second, after being smoothed 

INEXPENSIVE SHAFT HANGERS 

Old automobile connecting rods make eco- 
nomical shaft hangers for a small shop. The 
large end is easily bolted to a bench or joist, 
and the small end may be reamed out or 
bushed, as necessary. — A. B. Tunis. 




The threads are lapped smooth with a fine 
abrasive applied by means of a wooden stick 

EVERY mechanic knows how difficult it is 
to cut a really smooth, clean thread with 
an engine lathe in ordinary cold-rolled stock. 
If the screw must be moved frequently to 
provide an adjustment for a machine, the 
rough thread will soon wear out the part into 
which it screws. It can, however, be given a 
high polish by a very simple method. 

Take a thin piece of soft wood such as white 
pine, about two threads wide, and press the 
end firmly against the thread while the latter 
is rotating in the lathe. Let it follow the 
thread to the end. Repeat this process till the 
roughness of the thread has worn full-depth 
grooves into the end of the stick. 

Now squirt some oil on the thread and ap- 
ply Hour of emery powder. Again apply the 
slick while the work is turning. After the 
stick has run the length of the thread several 
times, apply more emery powder and repeat. 
In a surprisingly short time, the roughnesses 
will have been smoothed away and the 
thread, after a bath in gasoline to remove the 
oil and grit, will look highly polished. The 
photographs below illustrate a typical thread 
in cold-rolled stock before and after the lap- 
ping process. — Alfred P. Lant. 



Ask yourself these frank questions — 

"Am I earning enough money to get 
married?" 

"Is there a prospect of my ever earning 
enough money to marry?" 

If the answer to both questions is "no," 
you are in a quandary! 

MAKE yourself worth more money! 
Many, many other bewildered men have 
found the answer in more training. This 
coupon was their very first step. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



"The Universal University" Box 7633-H t Scraoton, Penes. 

Without cost or obligation, please send me a copy of 
your booklet. "Who Wins and Why," and full particulars 
a! ml the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 
O Architect □ Aviation Engines 

C Architectural Draftsman LJ ltridge Kngineer 

□ Building Estimating □ Automobile Work 

□ Wood Millworking □ Plumbing □ Steam Fitting 

□ Contractor anil Builder □ Heating □ Ventilation 

□ Structural Draftsman D Air Conditioning 

□ Structural Engineer □ Sanitary Engineer 
D Electrical Engineer O Sheet Metal Worker 
C Kleetric Lighting D Steam Engineer 

□ Welding, Electric and Gas □ Marine Engineer 

□ Telegraph Engineer □ Kefrigeration 

□ Telephone Work □ R. H. Locomotives 

G Development and Pro tec- □ IL It Section Foreman 

tton of New Products tl 11. It. Bridge and Building 

□ Mechanical Engineer Foreman □ Air Brakes 

□ Mechanical Draftsman D Tt. K. Signalman 

□ Patternmaker □ Machinist □ Pharmacy □ Chemistry 

□ Reading Shop Blueprint!) □ Coal Mining Engineer 

D Heat Treatment of Metals □ Navigation □ Agriculture 

□ Civil Engineer □ Textile Overseer or Supt. 

□ Highway Engineering □ Cotton Manufacturing 

□ Surveying ami Mapping □ Woolen Manufacturing 

□ Gas Engines □ Toolmaker □ Fruit Growing Q Had to 

□ Diesel Engines □ Poultry Farming 

BUSINESS TRAINING COURSES 

□ Business Management □ Advertising 

□ Industrial Management □ Business Correspondence 

□ Traffic Management □ Lettering Show Cards 

□ Cost Accountant □ Stenography and Typine 

□ Accountancy and □ English □ Signs 

C.P.A. Coaching □ Civil Service 

□ Bookkeeping □ I tail way Mail Clerk 

□ Secretarial Work □ Mail Carrier 

□ Spanish □ French □ Grade School Subjects 

□ Salesmanship □ HLub School Subjects 

□ Wallpaper Decorating □ College Preparatory 

Salesmanship □ First Year College 

□ Service Station Salesmanship □ Illustrating □ Cartooning 

Name Age „ 

Street Address _ <> 

City. state 

Occupation...... 

// you reside in Canada, send this coupon to the 
International Correspondence School* Canadian, Limited, 
Montreal, Canada 
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for Your Old 

BATTfRY CHARGER 



K| OW, you can tiade in your old, inefficient 
and costly-to-maintain battery charger — and 
cut your battery charging costs 30( to 50£ per 
charge! 

ONLY VBeTleW Hi- Rati" 

HOMchahgeR 

charges a battery overnight and for a 

NICKEL. The FASTEST — MOST EFFICIENT 
— MOST ECONOMICAL. No expensive bulbs 
... no "dry" units. Only ONE wearing part, re- 
placeable for SI. No radio interference. Trade in 
your old charger NOW. Write today for special 
offer and FREE booklet. 

THE AUTOMATIC ELECTRICAL DEVICES CO. 
Dept. 20 324 E. 3rd St. Cincinnati, O. 
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COMPLETE PLANS 



FOR A PERMANENT 
PROFITABLE BUSINESS 
OF YOUR OWN ~fit£C 




MAKE $30 TO $40 A WEEK 

IKir free plans show you how to build a successful business 
of your own shaipenlni; lawn in utters on the IDEAL Lawn- 

HMirvr Hto a tpeoft . positively no nacrlmrc Mmwaty. 

.Most nun avcrase from S:iO to $4(1 u week. J. B. Van Dion, 
Kidcewood. X. •!., write*! "Sonic weeks 1 earned $4u a 
week with my Meal jilrit as a side line." II. (Jrccnlau. 
roiul du Lac. Wis., writes: "In May I sharpened over 

gnn mowers ut $1 rtrh." Nile* C Rm*. Uorb Offer, x. v., 

write*: "I have sharpened 7S7i mowers at $1 earn. 

THE IDEAL LAWNrAOWER SHARPENER 

Makes old. dull lawnmnwer 
like new. Mowers run easier — eu> 
law I'M come hack year after year 
Start rich! at home. Attach in 
Ijiiip siM-ket. Sharpens any make 
of mower in 1". to SO minutes, 
Attachments for ElilkllllR skates, 
k'ta^s shears, hedce meiMi 
sickles, scythes, axes. etc. 

Sen d Post Card for 
FREE CATALOG 

and Complete Plans 
THE FATE- ROOT- HE «TH CO. 
535 Bill St., 




Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 



SPEQflyESK 




Yours for 




Sent on 
10 DAY/#ff TRIAL 

aacesmoDEL ^$3922 

Positively the jrreatest bnrpain ever offered, A prenuinc full 
sized office model Underwood No. 5 for only 839.90 (cash) or 
on easy terms. Hanup-to-date improvements includinnstand- 
nrd 4 -row keyboard, backapacer, automatic ribbon reverse, 
shiftlock key, 2-eolor ribbon, etc. The perfect all purpose 
typewriter. Completely rebuiltand FULLY GUARANTEED. 

Lowest Terms— 10c a Day 



Learn Touch Typewriting 

Complete 'Home Study) 
("our*cofthr Fumitun Vwi 
Rant Speed T> ■pewritinir 
System— fully flluwt rated, 
wily learned, jriven dur- 
irui this offer. 



Money-Back Guarantee 

Send coupon for 10-dny Trinl 
— if you decide to keep it pay 
only $3.00 a month until _$44.W 
(term price) is paid. Limited 
offer — act at once. 



. INTERNATIONAL TYPEWRITER EXCHANGE 

| 231 West Monroe St., Chicago, III., Dept. 307 

I Rend Underwood No. 6 rP. O. B. Chicago) at onre for KMay» 

I trial. If 1 am not perfectly satisfiei! I can return it exprex* col- 

. leet. If I keep it I will pay S3. 00 a month until I have paid $44.1t» 

I < term price* to full. 

| Name Air* 

| Addrfwi 

■ Town State 
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Veneer Press 

Built at Low Cost 



VENEERING is generally 
recognized to be one of 
the most fascinating branches 
of woodworking, yet many 
amateurs hesitate to attempt 
it. That is partly because 
they think it very difficult 
and do not know exactly how 
it is done, but principally be- 
cause they have no veneer 
press. 

There are two good solu- 
tions to the veneer-press 
problem. One is to buy a 
special metal veneer press for 
panels up to 24 by 24 in. 
This press is very strong and 
convenient to use, as it has 
only one screw. If it had to 
be purchased on the ordinary 
commercial basis, it would be 
an expensive piece of equip- 
ment, but it is distributed by a large glue 
company practically at cost in order to en- 
courage amateurs to do veneering. The price 
is about S.!0. 

The other solution, for those who do not 
wish to make so large an initial investment, is 
to build a press like that illustrated, which 
was designed by Albert Constantinc, Jr. The 
hardware costs about S6, and the lumber, de- 
pending upon the locality and whether it is 
bought in the rough or cut and dressed to the 
exact size, from S4 to $6.50. The reason this 
press is so inexpensive is because the screws 
arc carpenter's steel vise screws, sold by all 
large hardware stores and general mail-order 
houses. 

To construct the press, finish the four up- 
rights accurately to size with all edges square 
and true, and cut dados (grooves) with the 
utmost accuracy as shown to receive the ends 




Six common steel vise screws 
are used for operating the press 



List of Materials 

4 pc. kiln-dried maple 1*4 by 7'j by 
3.5 in. for crossbeams. 

4 pc. kiln-dried maple l }i by 7 'i by 
30 in. for uprights. 

6 steel screws and nuts sold for mak- 
ing carpenter's vises. 

5 steel rods J/- in. in diameter, 40 in. 
long, threaded at both ends. 

16 nuts and washers for the rods. 
Xote: Dimensions for the wooden parts arc the 
finished sizes, the stock beinu dressed square 
and irue on all four sides. 



Veneer Press 
Assembled 



Plan of Upright 




'r~^^Z~~~^y BORE I" HOLES ' 



Detail of Top Crossbeam 
Sketch of one of the assembled units, drawings of the 
uprights and crossbeams, and how the nuts arc fastened 



of the crossbeams. Bore jX-in. holes as indi- 
cated. Then prepare the crossbeams with equal 
care and bore the three 1-in. holes in each of 
the upper beams. On the underside of these 
two beams fasten the large nuts which come 
with the vise screws. The two 
units of the press may then be 
assembled and held by means of 
the steel rods. These run directly 
beneath the lower beams and di- 
rectly above the upper beams. Use 
steel washers on the ends of each 
rod, and tighten the nuts with a 
wrench. 

In use, do not place the frames 
farther apart than 14 in. Lay a 
perfectly flat 1- or ljX-in. board 
across the lower members of the 
frame; place the veneered panel 
or other work on this; set another 
heavy board on top; and tighten 
the screws evenly. Blocks of hard 
maple with a shallow 1-in. hole in 
each may be used as shoes under 
the ends of the screws; and, of 
course, if the work in the press is 
not high enough for the screws to 
reach it, any available wooden 
blocking may be used. 

When longer pieces have to be 
veneered, an additional section can 
be built, although two sections are 
sufficient for most work an ama- 
teur is likelv to undertake. 



For complete instructions on 
veneering, refer to Herman 
Hjorth's book How to Make Ve- 
neered Panels for the School and 
Home Workshop. 
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CHILDREN'S PANTOGRAPH 
FOR COPYING COMICS 




Here's Your All-Day Handbook 
of Useful Information 



Small children find it great fun to enlarge 
comics with this device and then color them 

THIS pantograph was designed especially 
for children from six to twelve years old, 
who are not yet able to manage the adjus- 
table type. It has a ratio of three to one and 
will enlarge a 4 by 6 in. picture to 12 by IS 
in. — just right for the Sunday "funnies." 

Cut the base (preferably of plywood) to 
size, sand it smooth, and fasten a hub .5 in. in 
diameter by Yj, in. thick at the top. After 
giving the board a coat of thin shellac and 
sanding it, draw in with black ink the loca- 
tions of the original picture and the copy. 

The arms should be made of straight- 
grained hardwood, such as birch or maple. 
Put a thickness of paper between the arms 
while riveting and tear it out later to provide, 
a little clearance. Oil the arms where they rub 
together. The remainder may be shellacked 
to keep the wood clean. The point .4 is made 
of a 1-in. brad, rounded off so that it will not 
dig in. The pencil holder is formed from a 
metal eraser-tip holder riveted in as shown. 
Use a No. i writing pencil or an H drawing 
pencil. 

The pantograph is operated by guiding the 
point A over the lines of the original drawing, 
allowing the pencil to mark out the enlarged 
picture by its own weight. — D. A. P. 



n V"3"dia. 

DISK 




QUESTION AND ANSWER CAME 

FREE — An Intprostine booklet of twelve 
quizzes, each with ten questions ami their 
answers. Sent free with full information about 
Webster's Collegiate Dictionary. 



There is hardly an hour of the clay, or any 
activity of daily life, that docs not give occa- 
sion to prove ttie practical helpfulness of 
Webster's Collegiate Dictionary. Its wealth 
of information offers the answers to thou- 
sands of questions. 

WEBSTER'S 
COLLEGIATE 

Clr. ■■ i 1.1 r nil 



Tin* b<»«*t abri(lt£i>d dictionary. The larpcst 
of the Merriam-W'ebster abridgment*. It is a 
rich and convenient storehouse of useful and 
cultural Information, all instantly accessible. 
Contains a full vocabulary of JOfi.000 word*, with 
definition*, etymologies, pronunciations, and in- 
loationd of proper use— a dictionary of Illoicruphy 
t.a/.ettrcr— a special section showing, with fUlH- 
ms, the rules of punctuation, use of capitals, 
iations, etc.— Foreign WOrdM and phrases — 1,208 
— 1,700 illustrations, 

volume Is convenient for quick reference work, 
altogether the best dictionary for desk work of 
rfl I know."— PftweU Stewart, Department of Etiylixh, 
it versify of Texas. 

* residents ami Department Heads of leading Uni- 
rersittefl agree with this opinion. 

GET THE BEST— 
AT ALL BOOKSTORES 

Thin-Paper, indexed: Cloth $3.30; Fnbrikoid 
$5.(»i: Leather $7. 00; Plfcridn, dark blue or 
natural. $x..->o. Purchase of your bookseller or 
Bend order and remittance direct to the pub- 
lishers. 



G. & C. MERRIAM CO.. 512 B'way. Springfleld. Mass. 
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like Taking LIGHTED 

r Cigarettes fromYourPocfof 



MAGIC CASE AMAZES EVERYBODY 




•thaw you a new lU tn 
IS bcsutii uily enameled ra-e 
t. 1 touch B manic button! 
it Flame. Ju»t one motion . 
finder deliver* n LKiiiTED 
ciirareltc tu my lipa. 1 rUFFand SMOKE) 



There is a Spai 



■ t puck 



submit multlpllc 
$300 marhlne— yet 
$2.50. Weighs only 4 ounce; 
KUaranteetl workmanship, 
curate. llRhlnlnR fast, Sc 
lu business men. storekcei 
—all who use figures. 

it once for Fr« 
SampleOffer:in<] Mon- 1 
oy-Making Plan. 100',; 



C. M. Cleary.Depl.il, 303 W. Monroe Si.. Chicago 




IS-Day Trial Offer 

Got n Majfic Caxv »n 16 day a trial at 
our risk. Get aniazintr facte how 
thfetrreat invention can make y 
Mi money without selling. 
Magic Cose Mir*.. Dcpt.C-H9 
4?»4Coie n5flvc..Sl.U^.Mo. 

New Adding Machine 
Fits Vest Pocket! 




WRITE 



. and divides 
t costs only 
Xot a toy — 
'erfectly ae- 
U on slKht 
.■rs, hoim 



Profit ! 
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Improved CONNQUEROR 

World's largest manufacturer an- 
nounces aenaational improvement in 
Hand Instruments. New patented VO- 
CAUELL revolutionizes tone effects. 
Easier to play. You'll develop talent fast 
with these new Conns. Choice of world's 
(rrVntest artists. See vonr dealer or write 
today for FliER BOOK and homo trial, 
easy payment offer . Men tion instrument. 
C. G. CONN. LTD. 332 CONN BUILDING 
ELKHART, INDIANA 

iiCONN 

BAND INSTRUMENTS 



JUST TRY THIS AMAZING 
IUICK WAV TO HEALTH 

Men: Here 'a the moat sensational Health producing-. 
Itody Piitldinu proposition ever offered you. You 
can acijuire a xuperh development canily. quickly 
and surely. If you arc really interested in i£etl in. a 
perfect body, if you want to DOUBLE and TKIlT-K 
your present »trrnttth bp the surest, fante.-t method 
known. Then act nuicklv. Write at once forms new 
book. "THE KOAD TO .sm-KK STRENGTH . ItU 
hraunfully illustrated with superb ppecimen* of 
Marvrkiua manhooti, which my traimnic method* 
have built. The bookfsfree. VouaUit rerelve a iree 
npleof Strength & Health, I he I'hvskal Traininj.- 
maga^lne. Write mi- today. N-O-W. Address. 
Bob Hoffman. PSX. York, Pa. 



PENNIES WANTED 

Lincoln and Indian Head. We Buy. 

We pay up to S20.00 per coin. Other coini up to 
$500.00. Send 10c for buying list and prices. 

PUBLIX COIN CO., 
AM -7343 Cottage Giova, Chicago 




WANT A STEADY JOB? 

RAILWAY $158 to $225 Month 



If the holes in the arms are bored exactly 
as shown, the device will enlarge three times 



POSTAL 
CLERKS 

- "iiiiii" i' i? ' ii 

City Carriers— Pos toff Ice Clerks— File Clerks 
Inspectors of Customs— Immigrant Inspectors 
Many Winter and Spring; Examinations Expected 



IT- 



Mail Coupon Before You Lose It 

/ FRANKLIN INSTITUTE. Dept. M266. 
/ Rochester, N. Y. 

/HIni: Hush to me without rhtrgc ropy <>f 32-pane book. 
"Mow to (lei V. S. Government .Inbs." list of? position* 
/ fur men -women IS to 3u ami full particulars telling 
' r 

/ 



bow to set them. 
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ELECTRICITY 

IN 12 WEEKS AT COYNE 



Tho great Coyne Shops In Chicago have a world-wide rep- 
utation for training men here In Chicago in this big-pay 
Held in only 12 weeks. Then they get behind you to help 
you to success by giving you lifetime employment service. 
Dy my new plan YOU can take advantage of their won- 
derful method of lcarnlng-by-doing NOW — no need to 
lose time and money while you strive and save to raise 
the necessary tuition. 

I WILL FINANCE 
YOUR TRAINING 

Come to C<*>vne at nnre. Oct your 
training. Then start paying me for 
your training a full two months 
after you graduate, and take a 
full ten months to complete your 
payments. If you will write to 
mo at once I will send you enm- 
i plcte details of thi3 sensational 
new plan, together with the RIG 
FREE Illustrated Book telling 
all about COYNE anil how many 
earn while learning and tho train- 
ing vou can get there 
Without bock study 
or useless a 

theory. //T President 



SEND NOW FOR FULL DETAILS! 




I Mr. H. C. Lewis. Prrildrnt. 

I Dept. 35-73. 500 S. Paulina St.. Chicago. III. 

I THI mo how vttn will Anltin mT training nt COYNE and send 

! mo tho BM FREE Illustrated book mi ELECTRICITY. 

I NAME 

J ADDRESS 

j CITY STATE 




CHARGE 

■l/our 

BATTERY 

NICKEL! 



Lstrtttpane 

THISt/rEATURU 

t. Fast — 10 Amperes 

Will charce fully 
ovcrnit/ht 

2. Uses Less Current 
Tie rcchaixcs aver- 
age battery 

3. 90% Less Upkeep 
than any bulb or 
"dry" type 

4. Fully Automatic 
Cannot dls'-haiucor 
harm buttery 

5. Self-Polarl2lng 



Otttq 

IhtfNew Hi Rate 

tO Is » Amprn Mil OH At I C 

HOMgKAJWER 

PLUGS in lamp socket . 
t'lianrcs nny auti»-t.v|M- 
biitti-ry fvcniiflht ami for 
a XICKMI-. Creates no 
radio interfcrenee. Uses 
no expensive luilbs. "dry" 
UtiltHor mesKV IttiuiilH. Hum 

only ONE wearimr part, 
rep] n ceii 1 tie for SI, after 
thousands of hours use. 
The FASTEST, MOST 
E FFICI K NT, MOST 
ECONOMICAL. 
.V en rl it One Million 



May be connected JIOMC1I ARGERS Hold 
Since 1940. 

Complete with 10 ft. Ap- 
proved cabin — ammeier. 
eharKhiK i-ln- - , dasli 
rec-f ptnelr, etc. ( 50-110 
cycles) $1G.0.>. 
THE AUTOMATIC ELECTRICAL DEVICES CO. 

Dept. 17, 324 C. 3rd St.. Cincinnati, O. 



either way. 
Absolutely Safe 
Ammeter Equipped 
Portable — Handy 
9. Beautiful Finish 



AUTO 



TRUCK 



M0T0RB0AT GARAGF 




^ The HOME 

CHEMIST 



A new book which shows 
how to set up and operate 
an inexpensive home labo- 
ratory with odds and ends 
of material available in 
every home. Many thrilling, practical, 
useful experiments and tests, entertaining, 
instructive, valuable, pointing the way to 
research and new discoveries. Many dia- 
grams and illustrations. Full cloth bound 
$1.00. 
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ODD MACHINES PUT FUN IN MOVIES 

(Continued from pugc 27) 



plants large enough to yield the raw material 
for such imitations of hammers, chairs and 
other heavy objects used for playful socking 
on the comedy set. Lighter and more fragile 
than balsa wood, yucca is being widely used 
in place of it at West Coast studios. 

After the sap has gone down, they cut the 
tall plants, which sometimes gain as much as 
twelve inches in diameter in a single season. 
Then they strip off the heavy bark and cut up 
the pith into boards. Yucca chairs retail for 
about $7.50 apiece, wine bottles for $7 a 
dozen, sledge hammers for S3 and giant 
wrenches for $5. 

BECAUSE bottles, plates and other "break- 
away" objects made of wax "go mushy" 
on the sound track, thin plaster is being used 
instead. It breaks with a realistic crash. Often, 
the side of such an imitation milk bottle is 
thinner than a sheet of this paper. The necks 
of the bottles, where the actors grasp them, 
r.re made heavier to withstand the pressure. 
Painted plaster-of-Paris plates, looking ex- 
actly like china, often weigh less than two 
ounces. 

"When we make rocks," one veteran prop 
man told me, "we clean house, throwing in 
everything soft we have lying around." 

The smaller rocks are formed of layers of 
newspaper covered with brown building paper 
and Tilled with excelsior and similar mate- 
rials. The larger bowlders, such as roll down 
mountain sides to block the path of the vil- 
lain, are likewise made of layers of paper. 
First, strips of brown paper are glued around 
a rattan frame. When they are dry, the cov- 
ering is cut open and removed from the frame. 
Then it is glued together again and additional 
layers of paper are cemented in place over it. 
A "two-ton" rock of this sort could land 
squarely on your head without injuring you, 
since it weighs only a couple of pounds. 

When a comedian stumbles through a glass 
door he doesn't really endanger himself. For 
the glass isn't glass at all, but candy. Thin, 
transparent sheets of hardened sugar and 
water look exactly like glass on the studio set 
and are widely used. Because of the fragile 
character of most breakaway objects, tho 
propmakers turn out six times as many as arc 
actually needed in a scene, to take care of ac- 
cidental breakage. 

In one recent comedy, the biggest laugh 
came from a trick shirt front. A pompous gen- 
tleman entered a room in full dress, unbut- 
toned his coat with a sweeping gesture, and 
his shirt bosom rolled up like a window cur- 
tain ! The prop man who made it sewed a 
coil spring from a clock at either side of the 
shirt bosom. Unbuttoning the coat released 
the spring and permitted it to coil up again, 
rolling the shirt front with it. 

A jumping-bcan gag, which was the high 
point in another reel, depended upon the in- 
genuity of a propmaker for its success. In the 
comedy, a blundering actor fills a pot by mis- 
take with Mexican jumping beans and puts it 
in an oven. Later, when he tries to taste the 
beans to see if they are done, they hop out of 
the ladle before he can get them to his 
mouth. The dipper was fitted with an interior 
spoon set on a spring. A wire, running down 
the handle and ending on a ring that fitted 
over the comic's little finger, enabled him to 
trip the release lever by a twitch of his finger, 
and send the beans flying. 

ONE mechanical device, supplied as a com- 
edy prop, worked too well for its own 
good. Several months ago, an eastern studio 
was filming a comedy about an eccentric in- 
ventor. He had devised a rocking chair with 
a motor attachment to do the rocking. In the 
play he pulls the wrong lever and the chair 



begins to hop around the porch like a hen on 
a hot plate. The chair, loaded down with 
gears, cams, and flywheels, appeared at the 
studio during the noon hour. By the time 
the camera was ready to shoot, the directors 
and actors had had so much fun riding the 
jumping chair that its machinery had broken 
down and it had to be sent back to the plant 
for repairs. 

Queer inventions are always a fertile field 
for comedy gags. Scores of them have ap- 
peared on the screen in recent years. Of them 
all, the weirdest undoubtedly was the taxicab 
rigged up not long ago for a western produc- 
tion. 

WHEN* the driver pulled one cord, a box- 
ing glove on a telephone extension 
swung out to indicate a right or left turn. A 
jerk on another cord started a fan revolving 
in front of the radiator and this in turn set in 
motion a mechanical hand which played a 
tune on a cornet to warn pedestrians. When 
a jaywalker was struck, the bumper automat- 
ically swung around, pivoting on one end, and 
swept the victim into the gutter. 

To start the contraption, the driver pulled 
a cord which opened a feed box at the rear. 
A mule, hitched behind, started forward to get 
the oats and propelled the taxi forward. With 
the animal never quite catching up with the 
oats, the ludicrous vehicle rolled down the 
street. 

Another puzzler that took some figuring 
out, was a horse that scratched its chin with 
its left hind hoof. Western prop-men finally 
solved the problem with one of the largest 
puppets ever filmed. This huge horse had 
twenty-one wires leading up into the rafters 
of the big sound stage. Here "puppeteers" op- 
crated the wires that gave life to the imita- 
tion animal. 

Not infrequently, sound plays a big role in 
making the comedy picture funny. In a film 
recently released, the comedian steals bare- 
footed down a long hall carrying a sack of 
roofing nails which he intends to scatter in a 
rival's bedroom. As he tiptoes along, the nails 
pour in a steady stream from a hole in the 
bag. Since the microphone could not be held 
close enough to the falling nails to record the 
sound at full strength, a record was made 
later and dubbed in at the proper place. In 
making the record, a technician poured the 
nails into a metal container. 

Lifelike dummies of papier-mache and other 
materials are often used to replace comedians 
in dangerous situations. Usually, they are pho- 
tographed from a distance. But, in one film, 
at least, a dummy of this sort was shot at 
close range. In a train wreck, a dog rushes up 
to what appears to be its master and grabs a 
leg in an effort to pull him out. The leg 
stretches and stretches and stretches. Rubber- 
ized cloth permitted this ludicrous anti-climax 
to a tense scene. 

Oftentimes, the dummies serve as "stand- 
ins'* for actors, taking their positions under 
the hot lights until the director is ready for 
action. Because of the effect of the heat and 
light upon real foods, rubber asparagus, plas- 
tcr-of-Paris fruit and papier-mache meats are 
turned out by propmakers to take the place 
of the genuine articles. 

Virtually every comedy filmed these days 
depends for many of its laughs upon the skill 
and mechanical ability of prop men. Endless 
variety, rarely the same thing twice — that is 
the story of their work. The telephone rings; 
the mailman arrives; a telegraph messenger 
appears. And in comes an order that may be 
for anything from a twenty-foot monkey 
wrench to a dancing sardine — curious, laugh- 
getting mechanisms that form the strangest 
product list on earth. 
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PEARLS MADE TO ORDER IN ABALONES 



(Continued from puftc 25) 



worth considerable money. "Rose buds'' arc 
very rough but their exquisite coloring and 
iridescence place them among the most beauti- 
ful of pearls. It is possible for a clever jewelry 
designer to make fine pieces of art jewelry by 
using oddly shaped pearls. "Lilies," "leaves," 
and "petals" have been used in exquisite 
flower designs such as pansies and apple 
blossoms, until scarcity has made creation of 
these ornaments impossible. Such pieces with 
genuine pearls are now seldom seen but they 
are imitated in carefully cut pieces of shell. 
Daisy petals were made by using arrowhead 
pearls selected for size and color. Occasionally 
curious pearl formations occur. A Minneapolis 
jeweler owned a perfectly formed Madonna. 
Formations in the shape of a bird are some- 
times found. "Acorn" pearls are not uncom- 
mon. A pearl dealer in Muscatine, Iowa, has 
a perfect pearl top which will spin on a 
glass show case. Such peculiar pearls may be 
mounted into "exclusive" pieces of jewelry by 
an artist with talent and inspiration, and 
then command high prices. 

UXTIL Bostwick created large pearls in 
color, man had been unable to match 
nature in production of the rarer pearls, 
though Japanese pearl growers produced 60O 
pounds of true pearls each year. 

Until a few years ago, nearly all pearls came 
from tropic and semitropic seas, most of them 
being brought up by divers in coastal waters 
off Asia from the Red Sea to Japan. Then 
Baron K. Mikimoto successfully produced per- 
fectly formed pearls by selecting and cultivat- 
ing pearl oysters. His is considered one of the 
most important scientific developments of 
modern Japan. 

Baron Mikimoto plants the oysters in. 
clear, clean water, whose temperature is 
above sixty-eight degrees Fahrenheit; on a 
clear bottom, over which the currents move 
sufficiently to bring fresh supplies of food. 
The pearl farms usually are located where 
there are no octopi or starfish, natural enemies 
of oysters. One of Mikimoto's "farms" is lo- 
cated in the waters of southern Shima in 
southeastern Japan. There he operates along 
a fifty-mile stretch of warm water. 

In raising pearls, diving girls first collect 
young oysters, known as "spats," from the 
sea bottom. Sometimes even the floating 
larva? arc captured and the oysters raised. The 
spats then undergo an operation somewhat 
like those performed by Bostwick on abalones, 
in which the mantle parenchyma, a small sack, 
is removed. Into the sack a small bead of 
mother-of-pearl is placed. Then, the mouth 
tied, the sack is inserted into the shell-secret- 
ing epidermis of a second oyster. The oyster 
is then returned to the sea where in time it 
will cover the bead with several layers of 
nacre. The bead-bearing oysters are suspended 
in cages from rafts which are towed into pro- 
tected bays when storms blow up. Seven 
years later the pearls reach maturity, when 
they are harvested, cleaned, sorted and drilled 
for stringing. 

MIKIMOTO plants seven million oysters 
each year. One fifth of them die, usually 
as a result of the delicate operation; one fifth 
fail to produce pearls; three fifths yield pearls 
of varying values, totaling some 600 pounds in 
weight. Mikimoto owns seventeen patents 
covering not only the culture but also the 
cages and a method for controlling the luster 
of the pearls. Experts consider these to be 
natural pearls — all products of one man on 
ten submarine farms totaling 41,000 acres in 
extent. 

Contrasted with this high degree of pro- 
ductivity, only one shell in a thousand brought 
up by pearl divers contains a pearl. Pearl 



fishers usually operate in forty feet of water 
in two-man teams. The diver descends with 
a stone weight, fills his basket, and then sig- 
nals to his partner who pulls up the stone, 
the oysters, and finally the diver. Natives 
skilled in this hazardous work remain on the 
sea bottom from fifty to eighty seconds. One 
boat will take aboard as much as three tons 
of shells a day during the four-months sea- 
son. Four-year-old oysters are those most 
sought-after. 

TWO million people depend upon "natural" 
pearls for their livelihood. Nearly a half 
million engage in pearl fishing. The largest 
fleet has 50,000 naked divers braving shark- 
infested waters of the pearl banks of the 
Bahrein islands in the Persian gulf, twenty 
miles off Al Hasa on the Arabian coast. 

These pearl fishers operate from high- 
decked dhows, as many as thirty-rive divers 
going over the sides from a single dhow. Each 
carries a basket slung from his neck. He dives 
into an oyster bed and rapidly places pearl 
oysters into his basket until, out of breath, 
he signals the rope men to pull him to the 
surface. A good diver will gather forty oysters 
between breaths. 

But the divers seldom reap any of the rich 
rewards of pearling. In debt to the dhow 
owners, they are virtually slaves to their em- 
ployers. The fortunes usually go to the mer- 
chants around the Persian gulf, who produce 
from the folds of their often ragged garments 
bags of pearls, some of which may go to the 
marts of New York or Paris for the price of 
a king's ransom. 

In the Dutch East Indies, adventurers from 
all countries seek pearls and pearl shell. Those 
with adequate capital go out on pearling 
luggers and employ East Indian divers to 
descend to the bottom. Diving is confined 
largely to the archipelago near Aros and 
Tcncmber islands, though occasionally some 
adventurous diver descends into the coral 
bottom which lies at great depth. One pearl 
diver recently returned from such a trip with 
arms and legs paralyzed from the extreme 
pressure. 

THOUGH a pearl may lose "life", an ex- 
pert can peel off outer discolored or 
flawed layers. In a few cases lustrous pearls 
have been restored in this manner, though 
they were somewhat smaller and less valuable 
than were the originals before they were 
dimmed by burial or accident. 

Genuine pearls can not be cut or polished 
like other gems. It is a curious fact that the 
beauty and value of a pearl increases if it is 
constantly worn in contact with the skin. The 
slight moisture from a healthy skin, together 
with delicate friction from movements, tend 
to better the pearl and increase its luster. 
There are in India professional pearl wearers 
who sit and move about in the sunshine while 
wearing strings of pearls to enhance their 
value. Most professional pearl buyers have 
what are called "pet pearls" which they rub 
gently between the hands each day. When this 
is done regularly and properly, the luster is 
greatly improved and in some cases the value 
increases by one third to one half. 

In relation to other gems, the distinctive 
characteristics of a true pearl are its luster and 
its subdued iridescence. It does not flash and 
glitter like a diamond, but has modest beauty. 
A fine gem pearl is a criterion of correctness 
and good taste and is worth, grain for grain, 
more than a diamond, ruby, or emerald. No 
new pearl fishery of consequence has been dis- 
covered during the last fifty years and fine 
pearls of size and quality are becoming so 
scarce that they are now in about the same 
class as Stradivarius violins. 




Become 



an 



Expert Accountant 

The Profession That Pays 

The demand for skilled accountants — men who 
realty know their business — is increasing rapidly. 
The new national and state legislation is requiring of 
business— both big- and small— much more in matters 
relating to Auditing, Cost Accounting, Business Law, 
Organization, Management, Finance. Men who prove 
their qualifications in this important field are rapidly 
promoted to responsible executive positions — given 
an opportunity to earn realsalaries. Therangeiafrom 
$3,000 to$15,000a year— even tohigher income-figures. 

Send for Free Book — 
"Accountancy, the Profession that Pays" 

Why let the other fellow walk awny with the 
better job, when right in your own home you can 
equip yourself for a splendid future in this profit- 
able growing profession? 

Preliminary knowledge of bookkeeping is un- 
necessary. Our free book on accountancy fully ex- 
plains how we train you from the ground up, or 
from where you now are, according to your individ- 
ual needs. Low cost ; easy terms. 

The facts about the new LaSallo training in Ac- 
countancy and the opportunities in this highly prof- 
itable field are clearly outlined in a G4-page book 
which LaSalle will send yon free. 

The man in earnest to get ahead will find this 
coupon a most profitable aid to progress. If you 
have the urge and the will to increase your income, 
clip and mail the coupon NOW. 

LaSalle Extension University 

The school that has trained 1 over 1,200 C. P. A's 
Dept. 383-HR Chicago 

I would welcome details of the 
new opportunities in accounting, to- 
gether with copy of "Accountancy, 
the Profession that Pays,'* without 
obligation. 

□Higher Accountancy 

Other LaSalle Opportunities: 

LnSalle opens the way to success in I 
every important field of business. If in- 
terested in one of the fields below, check and mail. 
CBusiness Management PLaw— Degree of IX.B. 
"Modern Salesmanship nCommercial Law 
□Traffic Management ^J**^™^™* 0 ™*' 




□ Railway Accounting 



d Stenography- Stenoty py 



□ industrial Management [ j Expert Bookkeeping 
□Commercial Spanish '■ ' C. P. A. Coaching 

□ Effective Speaking □Business English 

□Credit and Collection Correspondence 
□Practical Accounting and Office Management 



Name . 



Present Position . 
Address 



FUN!\ 




BIG PAY 



WITH an easy -playing, 
sweet-toned BueBchoryou 
play tunes rig-ht away. Be 
n social "hit;" win new 
friends; popularity; in- 
creased income. Opportu- 
nities for good-pay jobs. 
You can qualify quickly. 

on trial. 
anyBues- 
cher I in- 
strument. Write now for 
details and handsome Free 
Book. Mention instrument: 
saxophone, cornet, trom- 
bone, etc. 

BUE SC HER 

BAND INSTRUMENT CO. 
313 BUESCHER BUILDING 
ELKHART INDIANA 



FREE: 
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LIBRARY* 




every ELECTRICIAN w ^wT° 

is easily found In AUOEL'S NEW ELECTRIC LIBRARY. El«ctricity 
made simple as ABC. Up-to-date, trade dope lor the expert 
and ALL electrical workers. 

Questions, answers, diagrams, calculations, underwriter's 
code; design, construction, operation and maintenance of 
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come to earth without crashing in event of 
engine failure, such craft never will be widely 
used. 

The suggestions for attaining this end have 
been many. They range from having a col- 
lapsible balloon, which can be filled from a 
tank of compressed hydrogen in an emergency, 
to folding window-blind wings that the pilot 
can open by means of a lever. Most inventors, 
at present, are working along the line of vari- 
able-pitch propellers. These lifting screws 
could be shifted from a positive to a slightly 
negative angle during the descent. Thus the 
wind would turn them like the blades of a 
windmill and check the drop. In addition, 
just before reaching the ground, the pilot 
could shift the blades' back to their most effec- 
tive lifting angle and their momentum would 
produce an upward thrust that would slow 
the machine down before landing. 

A VARIATION of this scheme is proposed 
by a young American inventor. He plans 
to have a gyroscope in the machine to keep 
it level in the air. In a descent, the heavy 
wheel of the gyroscope would be spun by the 
whirling blades and when the variable-angle 
screws were shifted back to their lifting posi- 
tion, the gyroscope would give them added 
momentum. 

Of course, such proposals do not answer 
the problem of engine failure close to the 
ground. They arc applicable only during a 
considerable descent to become effective. How- 
ever, improvement in the landing gear, so it 
will absorb greater shocks, may take care of 
this problem. The experimental work with the 
autogiro has accomplished much in this direc- 
tion. The modern machine of this type can 
touch earth without damage when it is drop- 
ping twelve feet a second. And, it is the shock 
of impact and not the fall that does the 
damage. 

In the early nineteen-twentics, there was 
another burst of activity in the helicopter 
world. In 1921, the Marquis de Pescara, an 
Argentine of Italian descent, rode a twin- 
propeller craft into the air at Barcelona. It 
was equipped with a small body like a racing 
car, the engine and radiator being in front and 
the two screws, revolving at 200 revolutions 
a minute, overhead. Two years later, at Issy- 
lcs-Moulineaux, France, he set a world's record 
with a flight of approximately half a mile. On 
July 21 of that ycir, he achieved the first 
circle ever flown with a helicopter. 

DURING that same year, Eticnnc 
Oehmichen, in France, and Dr. George 
de Bothezat, in America, also made helicopter 
history. Oehmichen, in a machine with four 
lifting air screws and a number of auxiliary 
propellers, won a prize of 90,000 francs by fly- 
ing over a circular course of nearly a mile 

In America, the U. S. Army financed the 
experiments of De Bothezat. His giant ap- 
paratus, measuring sixty-five feet from tip to 
tip, was shaped like a huge Maltese cross. It 
had a six-bladed lifting screw, twenty-six and 
a half feet across, at each of the four outer 
points. The framework, formed by a maze of 
tubing and wire, brought the weight of the 
craft up to 3,400 pounds. Yet, when it was 
tested at McCook Field, Dayton, Ohio, the 
apparatus not only lifted its own weight but 
1,000 pounds besides. Its balance in the air 
was so steady that in one flight it lifted three 
men hanging from three of the four points of 
the frame. A hundred times, it ascended from 
the field and landed again without accident. 
The craft, on one occasion, was clocked at 
thirty miles an hour in a flight across the field. 

Although De Bothezat's helicopter was one 
of the most successful tested, it flew only in 



perfect calms, and its provision for changing 
the pitch of the blades to provide for safe 
descents in case of engine failure was not tried. 

The progress made in vertical flight during 
1923 encouraged the British Air Ministry to 
offer a $250,000 prize for a helicopter that 
could pass four tests. The winning craft must 
rise vertically to 2,000 feet and descend, land- 
ing without damage. It must climb to 2,000 
feet, hover over a given area for half an hour, 
descend and land without damage. The third 
test was a flight at 2,000 feet over a twenty- 
mile course at a speed of sixty miles an hour. 
For the final test, it had to descend from 500 
feet with the engine dead and land in a circle 
of 100-foot radius. 

ALL over theworld, a weird array of "flying 
turtles," "sky windmills" and "aerial 
tunnels" were reported as being groomed to 
carry off the prize. But the time limit of the 
competition came and went without anyone 
fulfilling the requirements. 

However, the Air Ministry has maintained 
its interest in developing a machine capable of 
vertical flight. In 1925, Louis Brennan, noted 
English naval inventor, was subsidized by the 
government in experiments with an original 
design. The machine is reported to have lifted 
1,000 pounds and to have hovered over one 
spot for fifteen minutes. 

Four years later, in 1929, another machine, 
the Isacco Helicogyre, was built experimen- 
tally under the auspices of the Air Ministry. It 
had a single huge lifting screw with air-cooled 
motors at each end equipped with smaller 
propellers that pulled around the lifting blades. 
A somewhat similar idea is incorporated in the 
Curtis-BIeecker helicopter, a S250,O0O experi- 
mental craft produced a couple of years ago 
in America. Each of its four lifting blades has 
a propeller in front to keep the aerial windmill 
turning. 

Two other machines, one in Italy, the other 
in Belgium, have marked further advances 
recently. 

With twin blades spinning in opposite direc- 
tions on a central mast, the D'Ascanio heli- 
copter hovered and circled about over an 
air-field near Rome for more than eight 
minutes, early in 1931. Lighter than most 
machines of the kind, it weighs only 1,750 
pounds and has a ninety-five horsepower 
motor. Smaller propellers at the outer edges 
of the framework aid in directing the craft 
and in maintaining balance. 

The Belgian craft, designed by a mechanic 
named Florian, is lifted by a pair of twenty- 
four-foot screws, with a stubby auxiliary pro- 
peller spinning between them. Its curious 
landing gear consists of four shock-absorbing 
bumpers shaped like elephant hoofs. Rising 
higher than the surround buildings, the ma- 
chine hovered aloft for almost ten minutes. 

At the present time, a number of inventors 
are reported working upon the idea of com- 
bining a helicopter and a rocket. One plan is 
to have the lifting screws propelled by rockets, 
another, and more daring one, is to have the 
craft shot upward to a desired height as a 
projectile. Then, when forward momentum 
ceases, vanes, folded into the side of the pro- 
jectile, open out and, propelled by an internal 
motor, carry the machine along as a helicopter. 

In the search for the goal of vertical flight, 
noblemen, mechanics, famous inventors, un- 
known tinkcrers, and noted scientists all have 
grappled with the problem. They have spent 
millions of dollars and patents innumerable 
record their ideas. Yet, so far, only tantalizing, 
partial success has been their reward. 

It is no wonder, then, that men all over the 
world are awaiting eagerly the forthcoming 
trials of the English machine. 
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EXPERIMENTING WITH 
HOME CHEMICALS 

(Continued jrom page 57) 

the home chemist can wrap a cube in the 
cloth ban of the extraction apparatus and re- 
move the fat by the carbon tetrachloride 
method. In this case, the salt will be left 
behind in the bag. 

By making use of a simple substance like 
iodine, you can even determine chemically 
whether fruit is ripe or unripe. An unripe 
banana, for instance, contains a large amount 
of starch, while in a ripe banana the starch 
has been transformed into sugar by the rip- 
ening process. Naturally, a drop of iodine 
placed on a slice of unripe banana will form 
a dark blue spot as it reacts with the starch. 
On ripe fruit, the discoloration will not be as 
great. 

WHEN put to its ordinary use in the 
kitchen, gelatin is simply dissolved in 
hot water and allowed to cool. In a short 
time, it hardens into the transparent mas:; 
used in salads and desserts. If it is heated 
over an extended period, however, the gelatin 
will not only fail to set or gel but will be 
broken down into its component parts. 

The effect of continued heating can be 
shown graphically in the home laboratory by 
making use of an interesting refluxing proc- 
ess. This consists of heating the solution in 
a round-bottom flask and allowing the dis- 
tilled water vapor to pass up into a conden- 
ser. As it is condensed, it flows back into the 
flask and is reheated. In this way, the gel- 
atin is kept at a temperature very close to 
the boiling point of water throughout the 
heating process. 

At intervals of several hours each, some of 
the gelatin solution should be removed from 
the flask and tested. After a certain period 
of heating it will be found that the gelatin 
no longer will solidify and no amount of con- 
tinued heating will cause it to gel. 

Although a commercial condenser is shown 
in the photographs illustrating this experiment, 
a homemade unit improvised from corks, rub- 
ber tubing, and olive bottles can be made by 
following the drawings. 

CHEMISTS MAKE WINE 
FROM CITROUS FRUITS 

Seekinc a way to use surplus crops of 
grapefruit, oranges and tangerines, govern- 
ment chemists have succeeded in making wines 
and cordials from this type of fruit. The body 
and flavor of the new wines are said to com- 
pare favorably with the finest products made 
from grapes. The wines are prepared by ream- 
ing the fruit, straining it and then fermenting 
it with a pure culture of wine yeast. Corn 
sugar is then added. Citrous brandy also has 
been made by distilling the fermented juice. 
Plans have been made to manufacture these 
new beverages commercially. 

COMPASS NEEDLE POINTS 
OUT HUGE IRON DEPOSIT 

Solution of a sixty-year-old mystery in 
connection with the magnetism of the Earth 
has led to the discovery of what is believed to 
be the richest body of iron ore in the world. 
Over a narrow strip of land, a hundred miles 
long, near the Russian town of Kursk, scien- 
tists who made a survey in 1874 discovered 
mystifying variations in the compass. The 
needle swung erratically first to the East, then, 
to the West, and at times even to the South. 
Investigation disclosed the giant deposit. 

THIS CROW WAS WHITE 

A white crow is reported shot by a Galli- 
polis, Ohio, hunter. The albino bird was killed 
flying with a flock of black crows. 
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CHEMISTRY MAKES SUGAR FROM BEETS 

(Continued from paRe 39) 



is not room, the diffusion will be cquul in 
both directions. 

The juice of the sugar beet is contained in 
tiny sacs, or cells, made of porous cellulose. 
When they are immersed in water, the princi- 
ple of osmosis begins to work. The juice in 
each cell corresponds to the sirup in the sack 
which you tied to the end of the glass tube in 
your experiment. It is heavier in density than 
the water outside. Hence, the water begins to 
diffuse through the walls of the cell. There is 
no room for expansion inside the cell, how- 
ever, and consequently, as the water enters, 
the juice is forced out. This process produces 
a much purer solution of sugar than the old 
pressure method, for many impurities are left 
behind in the beet cells. Very little sugar is 
left, however. 

WHEN one of the big, iron diffusors in the 
sugar factory has been filled with beet 
noodles, it is sealed and warm water is pumped 
into it. A few minutes later, the water is 
drained off and pumped into the next diffusor, 
which is also filled with noodles. From the 
second diffusor, it goes to the third. Thus it 
continues through the entire battery, dissolv- 
ing more and more juice and increasing in 
sweetness as it goes. The whole process re- 
quires about forty-five minutes from the time 
when a diffusor is filled with fresh noodles, 
until the noodles are exhausted of sugar and 
ready to be removed. 

The juice-laden water, as it emerges from 
the last diffusor, is first measured, and then 
heated. It is now ready for liming. Every beet 
sugar factory is equipped with a huge lime 
kiln which is needed not only for lime pro- 
duction, but also for the production of car- 
bon dioxide. The lime is mixed with water to 
form milk of lime, which is then added to the 
raw beet juice as it comes from the diffusors. 
About three parts of milk of lime are added 
to 100 parts of juice. 

The action of the lime is to purify the juice. 
Another simple experiment will enable you to 
see for yourself just what takes place. Take a 
sugar beet (a carrot or parsnip will serve just 
as well) and pass it through a vegetable grater. 
Then let the mass stand in a cup of warm 
water for ten or fifteen minutes, stirring it 
occasionally. The water, of course, will dif- 
fuse into the plant cells, and the sugar will be 
dissolved out of them. Other substances will 
be dissolved too, however — substances which 
must be removed from the solution before the 
sugar is removed. 

Drain your solution into a beaker and hold 
it up to the light. You'll probably see many 
little specks of vegetable fiber in it, but other- 
wise it will be clear. Now add several drops of 
milk of lime. The whole solution will turn 
cloudy white. The lime combines chemically, 
not with the sugar, but with most of the other 
substances which are present in the solution, 
forming insoluble calcium salts which will 
scon settle to the bottom of your beaker. To 
prove that the sugar is left in solution, fill 
another beaker with pure water and put a 
pinch of sugar in it. Now add several drops of 
milk of lime, as you did to your other solu- 
tion. The sugar solution will remain perfectly 
clear. Therefore you see that the lime precip- 
itates only the impurities in the raw beet 
juice as it issues from the diffusion battery. 
The sugar stays in it. 

WHEN the juice has been thoroughly 
limed, it is treated with carbon dioxide 
gas in what are called carbonatation tanks. 
This treatment clears the solution of excess 
lime by precipitating it in the form of calcium 
carbonate. 

These precipitations serve a double purpose. 
The first, which takes place when lime is add- 



ed to the beet juice, does away with most 
of the impurities which have been in solution. 
It does more, however. If you watched the 
precipitate settle in your beaker, you probably 
saw that it carried down with it most of the 
specks of vegetable fiber and other particles 
that had been suspended in the solution when 
you first held it up to the light. The second 
precipitation, with the carbon dioxide gas, car- 
ries down still more of them. Thus the juice is 
purified both chemically and mechanically. 

THE carbonatation of the juice must be 
watched very carefully, for if it continues 
too long, serious damage may be done. An ex- 
pert tester is constantly on duty beside the 
carbonatation tanks. Every few seconds he 
draws a sample of juice and holds it up to an 
electric light. 

"He watches for the precipitate to spin," 
my guide told me, as he explained the process 
in the Brighton factory. "Just wait here a 
minute, and you'll see it." 

In less than a minute the tester drew a 
sample in which the white precipitate was 
swirling downward. Quickly he closed a valve, 
slopping the flow of carbon dioxide into the 
tank. The juice was now ready for the first 
Kelley press. 

The Kelley press is simply a filter in which 
the juice is forced through heavy canvas mats 
to remove the calcium precipitates. After the 
first carbonatation and filtration, the juice is 
carbonatated and filtered a second time to 
further improve its purity. It is now a clear, 
brownish solution of almost pure sugar and 
molasses. The next step is to bleach it so that 
the sugar produced will be white, instead of 
brown. This is done with sulphur dioxide gas, 
which is made to bubble up through the juice. 
The gas combines with the water in the juice 
to form sulphurous acid, which is one of the 
most powerful dccolorizers known to present- 
day chemistry. 

This sulphur treatment completes the first 
phase of operations in the manufacture of 
sugar from sugar beets. The juice has been ex- 
tracted from the beets, purged of impurities, 
and bleached. It is now ready to be cooked 
until the sugar crystallizes out of it. This is 
done in two separate operations. First the 
juice goes to the evaporators, where it is 
heated in vacuum. Then, after another sulphur 
treatment and another filtration, it goes to 
the boilers. Here it is boiled until it "sugars." 

When the boilers are finished with it, the 
beet juice has been reduced to a heavy mix- 
ture of molasses and crystalline sugar. Now it 
goes to the centrifuges, which are big, hollow 
cylinders, spinning like giant tops, 1,250 rev- 
olutions per minute. Here the molasses is 
whirled through small perforations in the sides 
of the cylinders, while the sugar crystals are 
held inside. The sugar from the centrifuges is 
first dried, and then granulated in a huge drum 
that slowly revolves, rolling and tumbling the 
crystals until all lumps have been thoroughly 
disintegrated. 

THE sackers arc next in order. Approxi- 
mately 600,000 pounds of sugar are sacked 
at the Brighton factory every twenty-four 
hours. To produce that quantity, almost 2,- 
000 tons of beets are needed. One ton of beets 
produces about 300 pounds of sugar. 

You have heard much about the gold mines 
of Colorado. You have read about rich strikes 
which changed poor prospectors into million- 
aires, almost overnight. Yet the fortunes in 
precious metals, which have been taken from 
the mountains of Colorado, are small indeed 
when compared to the wealth taken annually 
from the soil in sugar beets. This state pro- 
duces more than one third of all the beet 
sugar made in the United States. 
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AIRPLANES HELP MINE 
GOLD ABOVE THE CLOUDS 

(Continued from gggj 23) 

Rather speed for the takeoff. The airport is 
two miles above sea level, and the rarefied 
atmosphere requires a proportionately longer 
run and higher speed before we can pull back 
the controls and lift the seven-ton ship into 
the air. 

Once up, we head for the crags which form 
a snow-covered rock barrier, 15,000 feet high, 
lying between Cuzco and the mine. A stand- 
ard, two-way radio keeps us in touch with 
the ground. Meteorologists at Cuzco and 
Huanacopampa report shifts in weather. 
Mountain storms and treacherous winds 
among the peaks require constant vigilance. 
Beyond the ridge, we slide downward into the 
V formed by the two ranges flanking Hua- 
nacopampa. Our wheels touch at a mile a 
minute as we skim down the central chalk 
line. We roll to a stop and taxi to the hoist- 
ing mechanism at the far end of the field. 
Natives, sweating at the hand-cranks of the 
winches, hoist the load out of the plane and 
lower it to the ground. A few minutes later, 
we are off, shuttling back to Cuzco. 

DURING the first thirteen days, we aver- 
aged four round trips a day. The heav- 
iest load the ship ever lifted over the back- 
bone of the Andes was a piece of machinery 
weighing more than 4,700 pounds, or nearly 
two and a half tons. Twenty-six mortar bases 
for the milling plant were hauled to the mine 
as a first step in the work. They averaged 
about two tons apiece. All told, we carried to 
the mountain top a complete milling, amal- 
gamating, and cyaniding plant capable of 
treating 150 tons of ore every twenty-four 
hours. In addition, we delivered a hydro- 
electric plant capable of developing 750 horse- 
power, and miscellaneous machinery, equip- 
ment and construction materials. 

After the heaviest pieces had gone through, 
a second ship joined the San Fernando in the 
work. It was the San Felipe, also a tri-mo- 
tored passenger Ford with Wasp engines. As 
it was to carry only the smaller parts, we took 
out the scats and cabin fittings and loaded in 
the parts through the doors. Two other pilots 
took turns at the controls. They were B. Rick- 
ards and F. Sterling, crack Pan-American 
high-altitude flyers. 

With both ships shuttling between Cuzco 
and the mine, work progressed rapidly. By 
September 15th, wc had unloaded 245 tons of 
machinery' at Huanacopampa. The mine en- 
gineers were assembling the parts, and the 
huge pile of freight at the Cuzco railhead was 
dwindling. 

Our record for a single day's work with one 
ship was seven round trips and 25,500 pounds 
of machinery carried and unloaded at the 
plateau runway. In forty-five flights, we 
transported 175,659 pounds of steel. And, by 
September 26th, we reached the half-way 
point with 570 tons delivered. 

To the Indians of the Huanacopampa re- 
gion, our huge mechanical birds were a never- 
ending source of wonder. They came from 
points as far away as Puno on the shores of 
Lake Titicaca, to see them. 

IN all, the metal ships made 459 flights and 
carried approximately 740 tons of heavy 
machinery. By the middle of October, we were 
cleaning up the odds and ends. And, on the 
last day of the month, the San Fernando 
and the San Felipe climbed into the air on 
the 458th and the 459th flights. They had de- 
livered, without a mishap, all the machinery 
needed for mining gold above the clouds. 

It was three-thirty in the afternoon when 
the two planes sideslipped down on the Cuzco 
field. Our work was over. We sent the home 
office at Lima the laconic radio message: 
"Last trip . . . Cargo finished." 
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Tells How To Patent An Invention 

Describes method of obtaining patent — advantages 
of being first in applying for patent — how patent 
protects you— what il covers — part it plays in 
marketing invention — dan tier of delay in applving 
for patent. MANY FACTS ON PATENTS ARE 
REVEALED FOR THE FIRST TIME IN THIS 
BOOK. 

How To Market An Invention 

This section describes different fields of invention 
— how to go about marketing your invention, type 
of inventions best suited to today's needs, how to 
place your invention before the public after se- 
curing patent. Practically everything brought out 
here is the result of recent analysis of market 
conditions. 

How To Commercialize Your Invention 

How to arrange tot partnerships — organizing your 
own company — securing finances — arranging for 
royalties — types of contracts , . . information you 
should have right now if you wish lo obtain prac- 
tical success for your invention. 

How To Judge Marketability Of Invention 

After reading this book you can judge to some ex- 
tent the worth of yuur idea. Is it an improve- 
ment — is it novel enough to warrant patent pro- 
tection — is there a demand for it? A well known 
authority gives you his experienced judgment on 
these questions. You will learn from reliable 
sources many facts about patents that are vitally 
important to you RIGHT NOW! 

Make These Tests 

In this book you will be told how to apply tests 
to your invention. You will be shown what quali- 
fications il must meet — both in respect to obtaining 
a patent, and in obtaining a market for it after- 
wards. You will be told the merit U. S. Patent 
Examiners will require your invention to have — 
and the demands the commercial market will make 
upon it afterwards if success is to be obtained. 
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This FREE Record of Invention Blank enables 
you to make in convenient form a sketch of your 
idea and have it witnessed in a manner of value 
to you should the occasion for evidence arise. 

My Service To You 

I have secured patents for inventors located in 
every state in the Union. My organization is 
a large and efficient one. My practice is con- 
fined entirely to Patents. Trade-marks and 
Copyrights. I have had years of experience in 
Patent Matters. When you place your idea in 
my hands, I am in a position to proceed at once 
to secure protection lor you. Jly fees are rea- 
sonable, and if you desire. I can arrange con- 
venient terms of, payment. 
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you as an inventor, and calculated to guide you 
in furtherance of the protection by patent of 
your invention. 

Get the very latest information — learn the 
things you don't know about getting a patent 
and commercializing your invention. 

Mail coupon for this New- Free Book and 
Record of Invention Blank TODAY! 
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PROTECT 

THAT IDEA 

$1.00 sends you necessary papers to fulfill first 
requirements of patent office. Gives absolute proof 
of date of your invention. You then have sufficient 
protection to show your invention to interested 
parties. 
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marketed without patent inn expense. Write 
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MODERN WONDER CAMERAS SEE LIKE 
CATS IN DARK 

(Continued from ptige 41) 



cellent pictures of friends, parties, or even of 
the waiters in action. Incidentally, one of 
the beauties of a cat's-cyc camera is that it 
makes it easy to get action pictures, the kind 
that arc superior to all others in lasting in- 
terest. 

One of the first subjects that the owner of 
one of these remarkable cameras tackles is 
the nighttime street scene. Hc"*"50on learns 
that brilliantly lighted theater signs and can- 
opies provide the best sources of light, and 
that wet or snow-covered sidewalks aid ma- 
terially in illuminating the subjects. Novel 
or attractive window displays offer worth- 
while subjects. Interiors of busses, subways, 
trolley cars, and trains are now as full of 
photographic possibilities as the sunlit street. 
Dull days and stormy weather no longer 
prevent the photographer from obtaining un- 
usual pictures. 

THE so-called candid camera has proved 
valuable to news photographers and has 
offered new hobby possibilities to amateurs. 
A candid camera is simply one that is small 
and speedy enough to permit pictures to be 
L.ken of all kinds of subjects without the 
subjects' knowledge. A prominent man walk- 
ing along a street, lounging in a hotel lobby, 
or le tifying in court can be snapped by the 
candid cameraman. The candid-camera pic- 
ture is wholly informal and therefore is more 
interesting and natural than any posed pic- 
ture could be. 

The business of "stealing"' pictures has been 
developed into an art by news photograph- 
ers and other candid cameramen. Sometimes 
ingenious tactics arc absolutely necessary, if 
the photographer would escape with an un- 
damaged camera and a whole head. More 
than one news-picture man has come to grief 
tit a dog-race track operating in defiance of 
the law, or at some other place where photo- 
graphs were not permitted, simply because 
he tried to get a picture with an ordinary 
news camera that cannot be concealed much 
easier than a piano. On the other hand, many 
a notable picture scoop has been made with 
a cat s-eye camera. Such cameras can be con- 
cealed in books, beneath coats, in packages, 
in hats, or disguised in any of a thousand 
other ways. Even without camouflage, a 
small camera can be used in such a way that 
no one will know a picture is being made. 

The typical cat's-cye camera is not limited 
to nighttime picture making. It is equally use- 
ful in the daytime, or under any other condi- 
tions where photographs normally can be 
made. Even in competition with standard 
cameras of larger size, it frequently comes out 
ahead. Some miniature cameras can make 
pictures in such rapid succession that a scries 
of shots showing the progress of an automo- 
bile mishap or other action can be obtained. 
Experienced operators are able to snap pic- 
tures less than a second apart. 

IX THE field of animal photography, high- 
speed miniature cameras are capable of 
unusual work. Bad light conditions, rapid 
movement, and a spoiled shot now and then 
mean nothing to the camera with a lens ten 
limes as rapid as the speed lens of a few 
years ago, and using film that costs little 
more than a nickel a foot or less than a cent 
a shot. 

Photographers who go in for speed work 
and snapshots in poor light, frequently re- 
sort to tricks of the trade in order to boost 
the already great speed of their films. Hypcr- 
sensitizing the negative material by chemical 
means may be resorted to, one method con- 
sisting of bathing the film in an ammonia 
solution for a short time, and then drying it 
as rapidly as possible. The speed increase ob- 



tained by such means is only temporary, so 
that the hypersensitized film must be used 
within a short time, usually a few hours, if 
maximum benefits are to be obtained. 

Another method frequently used to increase 
film speed is pre-fogging. That is, the film is 
fogged slightly by action of light before it is 
exposed in the usual way. An increase of the 
density of the silver negative image of three 
to five times is claimed for this method. A 
convenient way to pre-fog a film is to set 
the camera shutter at a fairly high speed, say 
1/100 second, and the lens diaphragm at a 
medium opening, about F/6.3 ; place a sheet 
of ordinary typewriter paper over the lens, 
holding it down about the edge of the lens 
flange; point the camera at the sky (not per- 
mitting sunlight to fall directly on the paper 
over the lens), and snap the shutter. Reset 
the shutter, without moving the film, and 
make the exposure in the usual way. At 
night, pre-fogging can be accomplished with 
the aid of an electric lamp. 

PROCESSING films and making prints at 
one time presented a problem in cat's-cyc 
photography and other camera work involv- 
ing very small films. Today, though, there 
are thousands of amateur photographers who 
think nothing of turning out eleven- by four- 
teen inch enlargements from negatives the size 
of one of the new National Park postage 
stamps. 

Manufacturers have concentrated on the 
making of fine-grain films, in which the mi- 
nute particles of silver forming the photo- 
graphic image have less tendency to clump 
together into grains than in ordinary films. 
Various fine-grain developers have come in- 
to use. Among them is a group employing 
paraphenylene-diaminc, a chemical that used 
to be found in hair preparations but which 
was discontinued because of its poisonous ef- 
fects on the skin, and which is now em- 
ployed widely in the rubber and many other 
industries. 

In addition to employing a fine-grain film 
and developer, the cat's-eyc cameraman has to 
be a bit fussy about the handling of the film. 
He has to keep the temperature of the va- 
rious solutions and rinse water constant 
throughout, and then be careful not to chill 
the film when he attempts to dry it. He has 
to swab it gently with some soft material, 
such as one of the new viscose sponges, to 
remove scum and particles of dirt that might 
look as large as potato bugs in enlargements. 
After the film is safely dry, it must be han- 
dled carefully to avoid finger marks, scratches 
and dirt accumulation. Usually, special cn- 
largers, designed to minimize grain and ac- 
commodate small negatives, are employed for 
printing. 

THE cost of a good quality cat's-eye cam- 
era, equipped with the fastest lens that is 
practical, may take your breath away, espe- 
cially since the outfit is not much larger than 
a pound of butter. Yet the abilities of that 
camera, coupled with its low-cost operation, 
frequently make it a profitable investment. 
The photographer who seeks to make money 
from his hobby or profession can make such 
a camera pay for itself many times over. 
Proof of this is seen in the fact that many 
free-lance photographers who sell pictures to 
magazines and newspapers, as well as profes- 
sionals who specialize in baby pictures or 
other difficult branches of photography, are 
finding markets for miniature-camera pictures 
consistently. They produce good results in 
almost every field of photography. 

You will hear much about cat's-eye cam- 
eras in the future, and see increasing numbers 
of pictures made with them. 
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COIL-WINDING TRICKS 
FOR SET BUILDERS 

(Continued from page 59) 

Another method, and one which must be 
used when the spacing is wide, consists of 
marking just where each turn should go on 
the coil form and then applying the wire ac- 
cordingly. By using either of the two winding 
kinks already described, the wire can be 
wound to the marks easily and will fall auto- 
matically into a well-formed spiral around 
the form. 

Fiber coil forms arc not always used as the 
cores for coils. They may also be made to 
serve as containers for protection of the ac- 
tual coils. In this case, the coil is wound on a 
small-diameter tube and slipped inside the 
regular form. This is a particularly handy ar- 
rangement in portable sets where the coils arc 
sure to receive hard use and if left exposed 
may be broken or injured. The outer form is 
then supplied with a handle which also serves 
as a cover. 

VERY often, the amateur finds that al- 
though he has a complete set of coil 
forms on hand they are not of the exact di- 
ameter specified for the particular receiver he 
is building. Within certain limits, however, he 
can alter the winding specifications to agree 
with the diameter of the forms he has avail- 
able. If the difference is not more than twen- 
ty-five or thirty percent, the number of turns 
in both tickler and grid winding will change 
inversely as the ratio of the two diameters 
while the change in the spacing between the 
two windings will vary directly as the ratio 
of the two diameters. This, of course, takes 
for granted that wire of the size specified is 
used. 

For instance, let us suppose that a coil is 
specified as consisting of a thirty-turn grid 
winding spaced one quarter inch from a five- 
turn tickler on a form one and one half 
inches in diameter and it is desired to wind 
the coil on a one- and one-quarter-inch form. 
Applying the^ proportions, the tickler on the 
smaller coil will have six turns (5 multiplied 
by V/2 and divided by 1%), the grid wind- 
ing will have thirty-six turns (30 multiplied 
by l'/ 2 and divided by 1]4), and the spacing 
between coils will be reduced to two tenths 
of an inch multiplied by 1J4 and divided 
by V/ 2 ). 

Changing coil specifications, however, is al- 
ways risky business. As far as the beginner is 
concerned, it will be better to wind the coils 
exactly as indicated even though it may mean 
additional expense. Plug-in coils are the heart 
of the simple regenerative short-wave re- 
ceiver and unless they are accurately de- 
signed and wound, even an expertly wired 
circuit will fail to give good results. 

PIGEONS TO BE DRAFTED 
FOR THE NEXT BIG WAR 

An akmy of American homing pigeons, a 
million strong, may be drafted in the event 
of war. Plans are reported to have been 
worked out dividing the country into zones 
with an officer in charge of each to keep in 
contact with all owners of pigeons, so that the 
birds can be mobilized in the shortest possi- 
ble time. During the World War, pigeons 
played an important part in carrying mes- 
sages from line officers to headquarters. 

ONE FIFTH HORSEPOWER 
DRIVES MODEL AIRPLANE 

With a tiny fuel tank holding one and a 
third ounces of gasoline, a six-foot model air- 
plane takes off, flics, and lands, powered by a 
miniature motor developing one fifth of a 
horsepower. The model was designed and 
built by Paul Karnow, an eighteen-year-old 
boy of Philadelphia, Pa. 
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INTERESTING INVENTIONS 
An Early Revolver 




This early Colt revolv- 
er was patented in 1SJ6. 
Samuel Cult, it* originator, was known 
as the boy inventor. While still a lad 
he ran away to sea and whittled the 
first model of a relating fire-arm out 
of wood during his leisure moments on 
shipboard. Colt was persevering. Three 
years later, in 1839, he had made im- 
provements to produce the second re- 
volver shown here. It was used in the 
Mexican War with excellent effect. 
By IRS'. Colt had the largest fire- 
arms factory in the world. Colt died 
a very wealthy man. 



RECEIVED your book. 'Patent Protection'," 
writes an inventor, "and I am only sorry that I did 
n i have i he information contained therein some 
thirty yean ago. / have been unfortunate 
enough through my ignorance to lose out in at 
least three major instances where understand- 
ing would have helped immeasurably." 

Every inventor >ltould realize one thing, lynorance 
fa dangerous, where Patent matters arc concerned. 

lest way for an inventor to lose his rights, his 
possible profits, is to do nothing because he doesn't 
know WHAT TO DO. That is why inventors by 
the hundred have welcomed the book shown on the 
opposite pace. It tells them WHAT TO DO. Its 
facts arc valuable, often vital. They may be the 
means ol saving money, savins time, and most 
Important, saving later disappointment. 

Can You Answer these Questions? 
II m t he Patent Laws protect an inventor? What 
i-. tin- first simple step to take to establish a claim to 
an invention? What kind of a sketch or drawing 
i-- needed? When is a model needed? What can an 
inventor do to secure financial assistance? Why a 
Patent is necessary? What can be Patented? What 
a competent Patent Attorney can do for you? Wha*. 
will it cost? What is the preliminary search 
and why it is important? 

Thrve ;md other questions are answered 
i in oar -iS-page book of facts. "Patent Pro- 
tection." Also it shows interesting inven- 
tions, U5 mechanical movements, views of 
the 1'. S. Patent Office, and much more. We 
gladly send^ the book with our compliments 
to serious, interested men. 

How We Help Inventors 
I'm- thirty*)* years — more than a third of 
a century — it has been our business to help 
We have represented THOUSANDS 
of them in their dealings with the U. S. Patent 
Office. We an-wer questions. We study each de- 
vice to bring nut its best Patentable possibilities; 
/ we often dissuade inventors who might have gone 
/ ahead with inventions which could not possibly 
' have been protected. By carefully developed 
methods, we try to keep expense at a minimum. 
We arrange deferred payments when needed. 

A New Book About Selling Inventions 

There are two sides to every inventive success: 
The inventive side and the commercial side. A 
good invention, poorly handled, can prove a fail- 
ure commercially. An ordinary invention, prop- 
erly handled, can be made a money-maker. In a 
\*EW special booklet, just published, we give 
you some suggestions on "When and How to Sell 
;*n Invention": practical hints on the commercial 
side of inventing. We'll send this new booklet 
FREE along with "Patent Protection". Use 
the handy coupon. Do that now, while you have 
it in mind. 

mm victor j. _f» 

I Evans & Co. 

Registered Patent Attorneys, 

Main Office: 510-C, Victor Building. 

Washington, D. C. 

Other Offices: 1640-C Conway Oidg., Chicago; 1007-C Woohvorth 
Bids.. New York: 5I4-C Empire Bids. , Pittsburgh: I010-C Hobart 
til tit:.. San Francisco: 736-C Security Bldg., Los Angeles. 

K imtly *en<l mr n FREE MVf I >f roar book . ' ' Patent Protection ' ' , and also 
your special booklet » r MOMWal on When antlHuw to Sell an Invention. 
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ENGINEERING 

VA wonderful field for men who 
have a liking for things mechan- 
ical. Study at home in spare time 
with the International School of Engineer- 
ing. Thousands of students have good jobs 
at big salaries. Individual instruction. Quick 
progress because you are in a class by your- 
self. Courses written by well-known me- 
chanical engineers. 

MAIL COUPON FOR FREE BOOKLET 



INTERNATIONAL SCHOOL OF ENGINEERING 



Associated with the International 
Correspondence Schools 
Box 7634- H, Scranton, Penna. 

Without cost or obligation, please sen>l mi- full 
ik'Ulla of your home-study course In 

MECHANICAL ENGINEERING 



Name 




$1260 to $2100 Year 

TO START /—- — - — " - ~ 

MEN -WOMEN -18 to SO / Fr fP^M2M 
STEADY WORK / Rochester," N. Y. 

Many Winter ^ lln.l, FtlKK. 1 1 Hi of I", S. 

and Spring <l <:miiiiim-in wlj p. is l.ll'l: 

examinations a -'cms. M-Wiw Imok ilwrlMn:: 
M vn«<.,«.4 o Milnrics. lining, work. tlMl palnttH 

expeciea . u . m „ K h „„. ,„ „,., „ ,„ >si 1 1.„,. 

Mail Coupon . .. 

Today / Nil ""' 

Sure / .\iMi..<» 



CLICHES OFF 
SJ X WAISTLINE 



"Director Belt reduced my waistline 
42 to 3-1 inches. I feel 10 years younger. 
Constipation gone — no tired, bloated feeling 
after me;Js. — G. NEWTON, Troy, N. Y. 

Director Belt instantly improves your 
appearance, putssnnp in your step, re- 
lieves "shortness of breath," restores 
YOUR VIGOR as fat vanishes. 

Loose, fallen abdominal muscles go , 
back where they belong- Gentle mm- 
sa^e-like action increases elimination 

and regularity in a normal way without > 
use of harsh, irritating cathartics. You 




look and fool years younger. 



if IT liiA 1 



I Let us prove our claim . 

No oblisation. Write to- 
|_ day lor trial offer. 



EASY WAY 



NO DRUGS 



NO DIET 



UNDON & WARNER 3 / 0 N ' a,e " 



»0pt. S-63. Chicago. Mi. 




WANTED 



• ■ • BRANCH • • • 
MANUFACTURERS 



On - 111.1 T 1 or larcc wale for our NEW LINE of Cnsl Metal 
anl litr Novelties, Toy Automobile*. Ashtrays and 
other all year Keller*. No special place or experience 
necessary a< we furnish full Instruction* with moulds 
end cooperate in Bellini:, also buy finished Roods. Chance 
of a lifetime for mail with small capital to Ret into 
this new and profitable industry. If you mean iirlctly 
blMllie#rf ami are over St, write AT OXCK Tor details as 
we are now elosltiR a mm yemcnti for 1p3-~ business. 

METAL CAST PRODUCTS CO. 

1696 Boston Road New York. N. Y. 



HERE'S THE ANSWER 

(Continued from page 61) 

physical endurance, greater resistance to dis- 
ease, and a better defense against nervous anrl 
mental disorders than those who are under- 
weight. 

What Is the Decibel? 

J. A. L., WATEKBUKY, conn. A decibel is 
one tenth of a "bel," the standard transmis- 
sion and sound unit named after Alexander 
Graham Bell, the inventor of the telephone. 
The bel does not indicate any specific quan- 
tity but is merely a convenient means for ex- 
pressing a loss or gain ratio for indicating 
the actual differences in power levels as in 
the changes in the volume of a sound. 

Primary Prismatic Colors 

\V. J. B., Alexandria, s. d. Only three of 
the seven colors of the spectrum are consid- 
ered as being primary colors. These arc red, 
green, and blue. In pigments, however, the 
three primary colors are red, yellow, and 
blue. 

A Drop's Volume 

Q. — ii'ST how much liquid is contained in 
the average drop formed at the end of a 
medicine dropper? — V. N. B., Jr. Portland, 
Ore. 

A. — the volume of the average drop can be 
considered as being equivalent to one twen- 
tieth of a cubic centimeter. Similarly, one 
cubic centimeter equals about twenty drops. 

Columbus and the Elements 

D. F. T., ST. Louis, mo. When Columbus 
discovered America only eleven of the recog- 
nized elements were known, eight of these be- 
ing metals. In fact, it was not until two hun- 
j drcd years later that the twelfth — phosphorus 
— was added to the list. The remaining eighty 
of the ninety-two known elements were dis- 
covered during the past two hundred years. 

Asks About Asteroids 

T. Y. O., Honolulu, t. ii. There are two 
schools of thought regarding the asteroids re- 
volving about the sun in orbits adjacent to 
Mars and Jupiter. The first holds that they 
are the fragments of an exploded planet. The 
second contends that they are the makings of 
a planet that never formed. Up to the pres- 
ent, about 1,100 asteroids have been discov- 
ered, the largest being about five hundred 
miles in diameter. 

Fourteen Diseases Conquered 

H. G. C., Memphis, tenn. Of the thirty- 
two so-called chief diseases, fourteen could 
be wiped out entirely if the existing medical 
knowledge concerning them was put into 
rigid use. 

Removing Match Scratches 

Q. — can you give me a formula for a pol- 
ish that will remove match scratches from 
furniture?— F. D. V., Oakland, Calif. 

A. — match scratches on woodwork gener- 
ally can be removed by rubbing them with a 
slice of lemon, following this with some pow- 
dered whiting, and finally with a soapy cloth. 

Car Backfires On Hills 

I. C.| Brooklyn, N. Y. One trouble that 
often causes a car to backfire when it is coast- 
ing down hill with the throttle closed can be 
traced to spark plug points that are too close 
together. 



WHEN YOUR MOTOR MISSES 

(Continued from page 621 

but as soon as he tried a trip it ran dry. 

"The first time it happened, he thought 
he'd got some dirty gasoline, so he had the 
gas line cleaned, threw out three quarters of 
a tank of gas, and filled up with fresh. It 
looked like he had it licked until the morning 
he came in here at the end of his neighbor's 
tow rope. He was fit to be tied and blamed 
the gasoline again, but the joke was on him." 

"What was the matter? Empty gas tank?'' 

"\XyORSE than that,'' Gus chuckled. 

V V "About two weeks ago, he lost his 
gas-tank cap, so he went to an auto-supply 
store and bought a fancy, nickel-plated affair. 
He didn't know there were two kinds and 
bought one without a vent hole in it. Having 
a vacuum-tank car, he should have got one 
with a vent hole. Naturally, the vacuum tank 
couldn't suck against the vacuum formed in 
the gas tank so it ran dry. In the city, where 
he made short runs, the car generally was 
idle long enough between times for air to 
leak in around the threads and equalize 
things, but on long trips, it was just too bad." 

"What was the second job?" asked Withers. 

"That was a funny one, too. One of our 
best customers took a long trip about a week 
ago. Everything went fine until his feed line 
started to act up. Every hundred miles or so 
it would get clogged and he'd have to stop 
and have it blown out. Dirt was getting into 
the gas tank in some way, but none of the 
garages along the road could locate it. 

"When he got home on Tuesday, he came 
in here. I had a huoch* and took the tank off 
the chassis. As I was lifting it up on the 
bench I heard a peculiar rattle, so I started 
fishing around inside the tank with a couple 
of long wires. It wasn't long before I pulled 
out three feet of rubber tubing." 

"Rubber tubing?" 

"Sure. He probably had his car parked 
some place and a gasoline thief tried to siphon 
off the gas. Something scared hjm, and in- 
stead of pulling the tube out, he dropped it. 
After that, it was just a question of time 
until the gasoline started to attack the rubber 
and break it up into small pieces." 

"Are gas troubles the only things that can 
make a car sputter and miss?"' asked Withers. 

"Not by a long shot. All sorts of things 
can happen to make a motor miss, but you 
generally can trace them by noticing when 
it misses the most. 

"I F IT misses at high speed, but runs pretty 
1 smoothly at low speed, it's likely to mean 
that the breaker points arc set too close, that 
the spark-plug points are too close together, 
that the high-speed mixture in the carburetor 
is wrong, or that the valve springs are weak. 

"Lots of cars miss at low f speed, but run 
fine at high speed," added Gus. "In that 
case, the spark plug points may be too far 
apart, the breaker points may be too widely 
spaced, the choke may be stuck, the manifold 
may leak, or the valves may be worn." 

"But what makes a car miss at all si>ecds?" 
asked Withers. 

"A whole mess of things can cause that. 
Poorly adjusted valves, stuck valves, dirt in 
the carburetor, a plugged fuel line, leaks 
in the ignition wiring, bum spark plugs, a 
cracked distributor head or rotor, or a poor 
carburetor mixture." 

Just then, Joe Clark, Gus's partner, poked 
his head through the door. "Ned Hoffman 
just drove in, Gus," he called. "Wants you 
to take a look at his engine. Got a bad 
sputter, and thinks maybe one of the spark 
plugs is fouled." 

"What did I tell you?" grinned Gus. 
"Number four and it's only Wednesday. This 
seems to be the week when the Model Garage 
is the port of missing motors." 
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' HIGH FIDELITY RECEPTION 

wiffi ThfsAmazinq Afew 

MIDWJLST 



ALL'WAVt 
Radio ! 



ALL EIVC WAVE BANDS ) 




SAVt % 50% vmm 

Detect fid* 7f€u&oe£tIxkj6c tu tot (ci / 



THE almost magical performance of this FREE Midwest "Fifteenth 

16-tube all wave radio is startingly human ! Anniversary" catalog and see 

As domestic and foreign stations arc brought how you can save from to \4 by 

in, many automatic adjustments are con- buying direct from Midwest Laboratories, 

stantly being made inside the set. It might be Learn why Midwest outperforms sets costing 

said that a number of "Invisible Hands" en- up to S200.00 and more. Now save 30% to 

able you to bring in and hold any station you 50%. Never before so much radio for so little 

desire from the whole world of broadcast.. .re- money! Midwest gives you triple protection 

gardleSS of fading and interfering conditions, with: One- Year Guarantee, Foreign Recep- 

licfore you buy any radio, write for the new tion Guarantee, Money-Back Guarantee. 

40 ADVANCED FEATURES 

Exclusive "Invisible Hands" features include: Automatic 
Volume Control Action, Automatic Tone Control, New 

typo of Airplane Dial, which has tlirse Outstanding advantages: 
Station Croup Locator, Simplified Tuning Ciuidc LlghU, Automatic 
Selert-O-Band Indicator, Illuminated Pointer Indicator, Central- 
ized Tuninjr. < Inly Midwest covers a tuning ranee of 'J to 2400 meters 
(.'t:i megacycles to 125 KC) — enabling you to easily antl successfully 
tune in even low-powered foreign stations up to 12,000 miles away. 
All 5 Wave Hands enable you to enjoy today's finest High Fidelity 
American programs. In addition, you get Canadian, police, amateur, 
airplane broadcasts.. .commercial and ship signals. „and delight in ex- 
citing world-wide broadcasts from England, France, (Jermany, Spain, 
Italy, RlMttln, Australia, etc. Scud today for money-saving facts,*, 

SENSATIONAL HIGH FIDELITY RECEPTION 

This I 'il'l'it, better, more powerful, clcarcr-toncd, super-selective, 
10-tube "Invisible Hands" radio gives you absolute realism — assures 
you of life-like, crystal-clear tone, unlike anything you have ever 
experienced before. You will hear one more octavo— overtones — 
that cannot be brought in with ordinary radios. Now, hear every 
instrument, every voice, every shade and inflection of speed. 

DIAL DIRECT WITH LABORATORIES 

Increasing costs arc sure to result in ^ttVfr 

r;ulit> price- ?oon. Buy before the big advance jAWf 




NEW STYLE CONSOLES 

The Midwest 3G-page 
ttaloR pictures a com- 
tc line of beautiful, 
rtistic deluxe consoles 
I chassis in four coi- 
rs. Write for new 
'HEE catalog today! 

Midwest long-range 
radios ate _ _ - 

priced as T JU 



low as . 



Thrills to Greetings of Foreign Stations 

Sifjord, Arizona— It's a real thrill 
to hear a voice from a far off land 
say: "This is the voice of the 
Pacific, VK2ME, in Sydney, Aus- 
tralia," or, "We take you now 
to Westminster Abbey, "...etc. 
Franklin H. John, P. O. Box 244. 



Stations 

H 



Hears His Native Country 

Acushnrt, Mass. — I tuned in CTIAA, Lisbon, 
Portugal, my birthplace... clear as a local. 

Heard new?, musicjind sonps cf 
my country. This 
alone is worth 
more than low- 
price I paid for 
my Midwest 
I Also tuned in 
\ GSR, England, 
,\ 12HO, Rome... 
DJA.Germany . 
and many other "foreign sta- 
tions. Anibal N. Fcrreiria, 





MIDWEST AUTO RADIO 

Add to motoring enjoyment 
with Midwest All-Electric 
Auto Radios. Advanced 
features assure amazing re- 
ception, glorious tone. In- 
stalled in 15 minutes with 
screw driver and pliers. 
Priced as low as S2D.95. 
Write for FREE literature 
or mail coupon. .. TODAY ! 




SOX 



...NOW. ..while you can take advantage of ?i»Ti» 
Midwest's sensational values. No middlemen's 3 
profits to pay! You can order your Midwest 
Hich Fidelity radio from the new Midwest 
catalog with as much certainty of satisfaction 
as if you were to select it in our great radio laboratories. 
You save 30% to f)()% when you buy this popular way. ..you 
<■■ r i" days FREE trial. ..as little as 55.00 down puts a 
Midwest radio in your home. Foreign Reception, 
One-Year and Money-Rack GUARANTEES pro- 
tect you! Write for FREE catalog NOW.. .TODAY! 



MAIL COUPON TODAY/ 



FOR 

FREE 30-DAY TRIAL OFFER and 36- 
PAGE FOUR-COLOR FREE CATALOG 



MIDWEST RADIO CORP., 
Dent.33-A.Cincmn.Ttl. Ohio. 

Without oMieation on my part, send me 
your new FREE catalog and complete de- 
tails of your liberal 30-day I I'.LC trial 
otter. Tim . NOT u order. 



Uier -Agents ■ 
Make E»«y : 
Eltra Money ; 

Check Here ■ 

I»ei»iU D * 



MIDWEST RADIO CORP. 

DEPT. UBS— CINCINNATI, OHIO, U. S. A. 

Established 1920 Cable Address Miraco All Codes 



|Z Name... 
Address. 



Town State m 

□ Check here, if interested in Midwest Wwld-Wide Battery Radio. ■ 
n Check here, if interested in a Midwast Auto Radio. " 
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Elevators To Carry Fish Across Big Dam 



(Continued front page 17) 



continuous operation — while the water is lift- 
ing the fish that have entered one lock, other 
salmon, guided by an outward flow of water 
which they will swim against, can be entering 
its companion lock. A movable cage, with a 
slanted bottom, will lift the fish to the up- 
per level when the inlet pipe is opened, and 
on arrival there give them a gentle impetus 
to swim through the passage leading into the 
channel above the dam. A single fish lock, for 
emergency use, is placed at the south end of 
the spillway trap. These will be the first locks 
ever built for fish. 



EACH of the fish ladders, and each pair of 
locks, is capable of handling an entire 
day's run of salmon as it arrives, or sections 
of the days run can be diverted into the va- 
rious fishways as desired. 

Experiments now are being made to de- 
termine whether the young salmon will need 
help over the dam on their downstream jour- 
ney to the sea. As the power house will use 
large, low-speed power wheels, it is thought 
that the young fish will be able to pass 
through without injury. However, surface by- 
passes will be provided in case the fingerlingj 
are reluctant to allow themselves to be car- 
ried down cither through the power wheels or 
under the spillway gates. 

The design of the fishways over the Bonne- 
ville Dam to safeguard the Columbia River 
salmon is just one of the many ways in which 
the scientists of the Bureau of Fisheries arc 
trying to better fisherman's luck, and to take 
a large proportion of the element of luck out 
of fishing — especially out of commercial fish- 
ing. 

Although even the sport of angling has an 
important economic aspect — it is estimated 
that, counting the cost of tackle, transporta- 
tion, and so on, every game fish caught by a 
sportsman is worth a dollar a pound ! — a bad 
day doesn't matter so much to the fellow who 
goes fishing for fun. But a bad season in the 
great commercial fisheries is an economic 
tragedy to a great many people. For, in one 
way or another, a half million Americans de- 
pend on our fisheries for their livelihood. 

One of the important duties of the Bu- 
reau's scientists is to discover early signs of 
the depletion of species of fish that are of 
commercial importance, and to 
recommend to commercial fisher- 
men and to the states directly in- 
terested, measures to check the de- 
pletion. Another important duty 
is to forecast for the benefit of 
commercial fishermen the proba- 
ble size of the coming season's 
catch, so that preparations may 
be- made for handling and mar- 
keting a large catch if one is like- 
ly, and so that money may be 
saved in the fitting out of fishing 
vessels and the making of han- 
dling preparations if the season is 
likely to be a poor one. 

To carry out these duties, con- 
stant study of the fish life in 
large areas of the sea is necessary. 
The Bureau's seagoing scientists 
arc the census lakers of the deep. 
They aren't able to count every 
fish in the sea, of course, but by 
keeping close track of spawning 
conditions and of the total catches 
of each variety of fish they arc 
able to estimate closely how well 
the various populations are being 
maintained, and what the com- 
ing season's catch is likely to be. 

Few salt-water fish "stay put." 
From the beginning to the end 
of their lives they keep mov- 
ing from place to place. Even the 



eggs of marine fish always arc on the go. De- 
posited in the open sea, they are carried along 
by the currents, a part of the dense drifting 
life called ''plankton" which is the chief basic 
food of most fish. After they hatch, the young 
fish continue for a time to drift with the cur- 
rent, feeding on the plankton of which they 
lately were a part, and in turn preyed upon 
by larger fish. When they are strong enough 
to swim where they please, they start their 
endless migrations in search of food, and in 
obedience to the laws of their kind. 

For several years, Bureau investigators have 
been tracing the drift of the eggs of had- 
dock, wcakfish, mackerel, and other impor- 
tant food fish, by means of experimental hauls 
with fine silk nets. A single cast of one of 
these small nets has been known to bring up 
a half million weakfish eggs. 

Valuable information about the growth and 
migrations of more mature fish is obtained by 
catching them, recording their measurements, 
tagging them with numbered tags, and re- 
turning them to the water. A proportion of 
these tagged fish are caught at later dates — 
sometimes several years later — and, as re- 
quested on the tags, their measurements, with 
the date and place they were caught, are sent 
to the Bureau for checking against its records. 

Until recently all methods of tagging were 
more or less unsatisfactory. Metal tags 
clamped on a fish's tail were so heavy that 
they interfered with the fish's movements, 
and sooner or later wore through the flesh 
and fell off. Tattooing a number on the fish's 
side, and branding with dry ice, were tried, 
but neither method resulted in a marking 
that was permanent. Then Robert A. Nesbit, 
associate aquatic biologist in charge of At- 
lantic investigations, solved the problem. He 
makes a smali incision in the fish's body wall, 
inserts a brightly-colored tag of celluloid or 
soft rubber in the body cavity, and returns 
the fish to the water. 

IN FISHERIES investigations it often is de- 
sirable to know the exact age of an individ- 
ual fish. Size gives a rough indication, but size 
is not always a true index to age, as adverse 
conditions may keep a fish from growing as 
rapidly as the average of its kind. The scales 
arc a much more trustworthy guide to its age. 



Inflated Hides Used as Boats 



TOOKING strangely like 
rubber animals that chil- 
dren take to the beach, these 
odd boats arc really hides of 
bullocks blown up with air 
and used by natives of India 
for getting across streams. 
The picture was made on the 
bank of the Sutlcj, near Simla 





If you examine a fish scale under a micro- 
scope, or even under an ordinary magnifying 
glass, you will notice numerous ridges, some- 
thing like the growth rings in the section of 
a trunk of a tree. Ridges close together rep- 
resent a |)eriod when the fish was growing 
slowly; ridges widely separated represent a 
period when it was growing rapidly. This 
makes it easy to determine a fish's age. 

In 1932, the latest year for which full fig- 
ures are available, the total catch of fish in 
the United States and Alaska was over two 
and one half billion pounds, and in spite of 
low prices it was sold for over $54,500,000. 

That our fisheries, after centuries of inten- 
sive fishing, can still produce this much 
wealth, is largely due to the conservation 
methods of our Bureau of Fisheries. In Alas- 
ka, where the Bureau has the power to reg- 
ulate all fishing, the value of its work shows 
up most clearly. 

THROUGH agreement with the Canadian 
government, the seriously depleted halibut 
fishery has been regulated so as to bring it 
steadily back toward normal. Another case in 
point is the fur-seal herd of the Pribilof Islands. 
When it came under the Bureau's control in 
1911 there were only 200,000 seals left after 
many generations of ruthless slaughter. Now 
the herd numbers 1,300,000, and is increasing 
at the rate of eight percent a year, although 
over 50,000 surplus males are being killed for 
their skins annually. 

On the coasts and inland waters of the 
United States, where the Bureau has no reg- 
ulatory power, conservation methods recom- 
mended by it have been adopted by many 
states and by many commercial fishermen. 
Especially effective has been the use of saving 
gear by trawlers — large-mesh nets that allow 
fish below market size to escape. 

The work of the federal fish hatcheries also 
is making for good fishing in the future. In 
1933 these hatcheries produced and distributed 
over seven billion eggs, fry and fingerlings. 
Two percent of them were game fish, the 
rest food fish. Another important conserva- 
tion measure was the rescue of fish stranded 
in shallow pools after the Mississippi floods. 

One of the Bureau's many jobs is seeking 
new uses for fisheries products. Experiments 
made recently in its technological 
laboratories show that swordfish- 
liver oil contains from fifteen to 
twenty-five times as much vita- 
min A, and from seventy-five to 
100 times as much vitamin D, as 
does standard cod-liver oil. This 
discovery probably will mean the 
expansion of the now compara- 
tively small New England sword- 
fish fishery until its product is 
worth about ?5, 000 ,000 a year. 

And the laboratory work of the 
Bureau's scientists does more than 
find new ways of putting dollars 
into fishermen's pockets. It finds 
ways of keeping their dollars in 
their pockets. In the past, out of 
every dollar that a fisherman was 
paid for his catch he had to spend 
twenty cents to replace his nets. 
Chemical net preservatives re- 
cently developed by the Bureau 
have made it possible for fisher- 
men to save two million dollars 
a year on net replacements. Years 
of scientific study of the salmon 
have made it possible to regulate 
commercial fishing so as to pro- 
duce the greatest possible catches 
for fishermen, while at the same 
time allowing enough fish to spawn 
to protect future runs in the. 
various rivers. 
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The difference between day and night I 



On literally millions of oc- 
casions — in every corner of the 
globe — when a strong bright 
light is necessary, Eveready 
means "the difference between 
clay and night." Eveready 
Batteries are ALWAYS fresh 
when you buy them. The 
"Date-Line" is your guarantee 
of this freshness. The next 
time you purchase batteries, 
look for the "Date-Line." Your 
Dealer sells Eveready Batteries 
so fast that they are always 
FRESH on his shelves . . . 
"Packaged Electricity at its best. " 

NationalCahhon ( '< )\i pan v. Inc. 

General OHii o: New York, N. V. 
Unit of Union Carliilf *mdCarbonCorporulion 

EVEREADY 

FLASHLIGHTS & BATTERIES 

This "DATE-LINE" 

tells you 
they're 

FRESH 




This picture 
for framing — 

a beautiful 10"xl4" color-repro- 
duction of this painting (devoid 
of advertising matter) will be 
sent to you if you will fill out the 
coupon herewith, and mail it to us 
with ten cents in coin or stamps. 



NATIONAL CARBON COMPANY, INC. Dept. G 

Room 1328, 30 Eust Had Street, New York, N. Y. 

Enclosed find ten cents (in coin or stamps) for which send me ;t color-reproduction of 
this Frances Tipton Hunter painting, suitable for framing. 
I have checked your questions below: 

Who generally buys the flashlight batteries fur your family? (I'lease check) 
□ MAN □ WOMAN □ U()Y (under is jr«...f age) □ GIRL (under 18 jrn. of age) 

Name 



Address- 
City 



Copy 



TO W 





• Roscoe Turner flew from London to 
Australia — 1 1,323 miles — in 93 hours and 
7 minutes! When questioned about his 
smoking. Colonel Turner said: 

"A speed flyer uses up energy just as his 
motor uses 'gas' — and smoking a Camel 
gives one a 'refill' on energy. The way I 
notice this especially is that after smoking 
a Camel I get a new feeling of well-being 
and vim. Camels never upset my nerves." 



PHYSICAL INSTRUC- 
TOR. Charles Adams: 
"Smoking a Camel quick- 
ly gives me a sense of 
renewed vim. I enjoy this 
'lift.' Camels never inter- 
fere with healthy nerves. 




You Are Invited 
to Tune lit on the All-Sttir 

CAMEL CARAVAN 

with 

WALTER O'KEEFE 
CASA LOMA ORCHESTRA 
ANNETTE HANSHAW 
TED HUSING 




LEAF-TOBACCO 
EXPERTS AGREE: 

Camels are mode from 
finer. More expensive 
Tobacco'. — Turkish and 
Domestic — Ihon any 
other popular brand. " 



WALTER O'KF.EFE 



TI TSDAvl 10*0 P.M. E.S.T. 8:00P.M.M.S.T. 

} 9:0OP.M.C.S.T. 7:00 P. M. P.S.T. 



THURSDAY^ 



9:00 P.M. E.S.T. 



9:30P.M.M.S.T. 
8:30P.M.P.S.T. 



8:00P.M.C.S.T. 
OVER COAST-TO-COAST WABCCOLUMBIA NETWORK 



CAMEL'S COSTLIER TOBACCOS NEVER GET ON YOUR NERVES! 




Copjrrlrht. 1935, 
R-J. Reynolds 
Tobacco Company 



